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on OF Hit rH, _ OFFI } OF 


ALKS-WitrH-THe-Bear, the Crow In by the spirit which has give 
is ill of an arrow wound. In the and it brings the spirit. W1 

ip ol buffalo hide tepees where his of the ‘‘doetor’’ and his he 

d is gathered for the summer hunt parently unconscious follow 
is no one who has heard of the vous frenzy, the spirit leads 
man’s medicine, for this is in the tothe land of the dead, wher 

y nineteenth century, when few white — the soul of the dead man 

live in Crow hunting country. The — they are lucky and it has not gor 
ly of Talks-With-The-Bear send for The ‘‘doctor’’ brings back 1 
man who has had a vision giving him cupped hands and pours 

w wound power. His face painted patient’s body through his 
streaks of yellow and white, as his Farther south. in California 
n directed, this ‘*doctor’’ comes to eime woman is called to an 
door of the sick man’s tepee, singing An evil medicine woman, 

song he dreamed. He paints the face shot into him a ‘‘pain’”’ 

the patient and ties an eagle plume tiny rock crystal. She sucks the foreig 
s hair. He bids all the young men = object out of his body and even sl 

p in singing his powerful song, while to him. Down in New Mexico, whi 
anees and strikes the ground with a stone houses of Zuni cluster among 

ffalo tail. Then he and the patient cornfields, the sick man 

the in the river. It was a clean wound one medicine man_ but 

it heals society, for this is a hig 

pon the coast of Washington, where town, one of the most 


gabled houses of split cedar planks ancient Indian world The 


d ranged along a river, a Quinault ciety sets up an altar in its whitewashe 


an lies sick of a wasting disease. His chamber and calls for help on the power 


is gone, says the medicine man. So ful animals who are so much more at 
‘doctor’’ must send his own soul out home in the world than man finds him 
the land of the dead, a journey of self. Finally they place bear paws on 
ny hours, even days, to find the sick their hands and lay them on the patient 
’s soul and bring it back. He chooses viving him the strengt] and endurance 
helper and they both he down on a of the bea 
t: while the helper shakes a rattle the These are a fi | -euring methods 
practiced by the Indians of North Amer 


re 


wtor’’ sings and all the bystanders 
yp. Itisasong taught to the ‘‘doctor’’ ica before the white man came among 
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DISEASE AND THE INDIAN 


Various as the practices were, the 


ol disease eould be reduced To TWO 


principles Kither some foreign 
had gotten into the patient 's bods afflict a 
ust be sucked or charmed out or populatio 
tient’s soul was gone and must be ing areas 
ht back by the medicine man square mil 
were not such unreasonable theo vathering 
That of a foreign object inthe body — their tem 
s to-day an excellent basis for our mud, usually destroyed 
rn knowledge of germs and that of © The Algonquins of our Northeast set up 
loss is not unsympathetic to the their bark wigwams or the Sioux thei 
es of the psychiatrist. Sorcery in tepees of buffalo hide. <All these wer: 
rent forms was also thought to pro frequently renewed and therefore free 
a number of ailments besides the from accumulated filth of mode 
mentioned So did breach of cere Their nhabitants rarely vo 
al rules, which could sometimes be large groups and when they 
d by confession but more often by a gathering was a temporary one 
eremony. Ing or ceremonies Even ha 
he treatment for any illness which demic begun among them 
really serious was generally some spread fat 
on of song prayer and vision. But In agricu 
an not seoff at their effect, for the numbers of 
ent who knew that his doctor had rarely in 
wer from dreams gained thereby a three hundred 
fect confidence in his own recovery York State had their stockade: 


lern physicians realize how valuable where the long houses of elm bark 


nnection with any treatment is the accommodate six or eight families 
ent’s conviction that everything is in two rows, as in the compartments o 
done But supplementing the a sleeping cal The Mandar lived 
ms of treatment which were chiefly domed earth-covered dwellings, warn 
vical, medicine men often used prac winter and cool in summet 
therapeutics in the form of mas of the Pueblos, the most highly 


tT rooms oO 


sweat baths and herb medicine. of all, had square-buil 
etimes the ‘‘doctor’’ with his power adobe led 1 one another like 
dream acted merely as diagnostician ern apartment house. Here was some 
turned over the actual treatment to approach to - mans conditions 
specialist who had learned his but the saving grace wi at even 
od of cure with or without dream village Indiat 


In one way or another and in dif Their business 
parts of the country there were men—or oftet 
an doctors who made use of emeties, — fields from mo 
irties, haemostaties, massage, ban worked at eri 
ng, eauterization and splints. They dressing, basket 
the local herbs, both poisonous and usually 
fell, and our modern pharmaco Their ¢ 
contains several drugs of Indian men wore 
n, such as ecaseara sagrada, coco from — breechelo 
h cocaine is derived, hvdrastis jalap, and leg 


i¢@ and Podophyllum colder 
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to the sun rays in warm weather, as do 


the healt! SCCKCTS Onl beaches to-day 
Their food, according to the locality 
where they lived, was meat, fish, vege 
tables (often eaten raw), nuts, seeds and 
fruits. Few areas had all these possi 
bilities but, since Indians ate every part 
of an animal and every edible plant in 
their locality, they came nearer a_ bal 
anced ration than might be supposed 

Sometimes they did suffer from mal 
nutrition on errors of diet and sometimes 
their arduous life exposed them to pneu 
monia, arthritis or injuries through ace) 
dents Indeed the preponderance of 
female skeletons in Indian burial places 
would indicate that the majority of males 
were killed in battle or while out on the 
hunt But on the whole, says Dr 
Hrdli¢ka of the Smithsonian Institution, 
America, before its discovery by Colum 
bus, was one of the most healthful of 
continents, if not the most so His stud 
ies have shown that skeletal remains of 
that time are, barring a few exceptions, 
remarkably free from disease. Appar 
ently there was no rachitis, no proved 
tuberculosis, no smallpox, measles or tra 
choma; cancer was rare, and even frae 
tures infrequent. Furthermore, there 1s 
as vet not a single instance of thor 
oughly authenticated — pre-Columbian 
syphilis. Even in the childhood of In 
dians now living, these white man’s dis 
eases were rare in the remoter localities 
I have been informed in personal conver 
sation with some older Indians that in 
their early yvouth they knew nothing of 
either trachoma or tuberculosis 

All this was changed when the white 
settlers swept across America, bringing 
diseases old in Europe but new and deadly 
to the Indians. Even before the Pilgrim 
Fathers landed on Plymouth Rock, small 
pox had been brought to New England by 
eoasting vessels or perhaps by the Freneh 
to the north. One reason the Puritans 


were allowed to settle so peacefully was 


J al of the A an Medical Associa 
tion, November 12, 1932 


that the near by Indian village ha 


{ 


abandoned because of the epi 


Back through the forest country the 


demic had made its way until th 


serted Indian village sites seemed 
an early trader, ‘‘like a new Gole 


littered with bones and skulls 


Against a cataclysm like this the } 


ers and the consolation of the me 
man were completely unavailing 


susceptible, unvaccinated Indians 


off until the Massachusetts tribe wa 


duced from 3.000 to 1.000. As far 
as the Delaware River villages wert 
dloned, never to be revived 

As the proneers moved west the d 
moved ahead of them We learn 


Schooleraft? of conditions which read 


i 
t 


pages from John Evelyn or Boeeac 


the bubonic plague in Europe. Ae 


ing to the records, smallpox $s 


through the Missourt Valley in 1837 
employee on a Missouri River stear 
was the initial focus. From him 


came epidemic at a trading post 


500 miles nbove St Louis Preea 11 


were taken by sending Indian runne! 


the Indian camps two days ahead 
boat but to no avail. The Manda 
tribe consisting of 1.600 persons, 
reduced to 31 The Minnetarees, 


} 


in that vicinity, were next attacked 


of 1,000 of this tribe, 500 remained 
3,000 Arickarees, only 1,500) sury 
Then it spread to the Assiniboins, ¢ 


and Blackfeet To quote one paragl 


from this account 


(rranting ny ( ! 
<7) r ! 
han 10,00 us fell before this « 

| TT na few ks \) wit 
TI rhe rif ng tT! 1 Kk i ! I h 
Novem! ISS7, says Languag 
forcible. eat hut T 

f desolation } ly ‘ ’ ’ y } 
n whatever direet n you turn, nothing | 
wrecks of mortality meet the eve Lodg 
ng on every hill, but not streak 
rising from them, Not a sound ean be | 


‘*Tlistory, Condition and Prospects 


Indian Tribes of the United States,’’ V« 
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DISEASE AND THE INDIAN 


riike NEW 


iwful st ness s e the MmiinoUsS « 
ns and the mournful | of wolves, fat 
iy n th } man CAYrenss ] ; ed 
I It ecn I if the ge s of les 
had stalked through the | ional 
1 his vengean rvthing | ng tl 


f humanity 
\s allies of smallpox to further smite 
people were tuberculosis. venereal 


ases and trachoma, which will be dis 


sed severally in this narrative 


\s early as 1824 the Bureau of Indian 
War De 


tment, as the Government apparently 


rs Was organized in the 


ynized the multitudinous problems 
sioned by the wardship of another 

When the Department of the In 
r was created by the Act of 1849, the 


Indian 


urs was made a part of this new de 


eau (now ealled Office) of 


tment and the administration of the 


an Office passed from military to 
control, It was not until 1924 that 
e was actually organized in the Office 
health 


relat On 


Indian Affairs a division of 


) years later, cooperative 


Ss Were consummated with the Publie 


INDIAN GENERAL HOSPI' 


tS. 





\L AT FORT DEFIANCE, ARIZONA 
Health Sery vhereby the Di r of 
Health for the India) Sery . ” 
lected Prom that co Ss. us We 1 1 rn ted 
number of field s Ipervisol The med 
val organization the Indian Office in 
brief consists of t] ’ toraof ] ith. an 
assistant director hospita minis 
trator, a pharmac i part-tin per 
visory cent sul ane (| r ol 
nursing Thes » Washineto In 
he fiels lie ren 
Tors } } ! is 
sp l pot ) Hii 
rachoma pDHVSIGal ts 
and nurses it spitals ( n 
public healt] , number of 
StLpery St] itl 
HUPSING@ aS ¢ Psat) \ pra 

ticed amor ‘ x 
iusivelyv, ot} rie to then m 
mitinitys r t| Indian Servies 

At the ype 7 it) lo per ent 
Yo oour total nis Por s Indian 
ther in pat Dl | The two 
racial heat ‘Terris ~ hat oar 7 mi 
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nant and useful in this occupation are Tubereulosis is the great Indian } 
their manual dexterity and their im A perusal of the literature regarding 
perturbability. extent of tuberculosis infeetion a 
A school for nurse aids has been estab Indians in the years gone by rey 
lished at the Kiowa Hospital in Lawton, much that has been written, but 
Oklahoma It is found useful to give paratively little which can be used 
training to young women as subsidiary definite basis for comparison as to 
hospital personnel. They are employed, the morbidity rate was years ago 
after nine months of supervised exper! what is found at the present day. 
ence and training, in the wards of the early as 1633, references are records 
hospital as aids to the professional nurses. the observations of the Jesuit Fat! 


This training and experience does not In that year, speaking of scrofula, 


qualify them to exercise professional observer says, **They are nearly al 


judgment nor to take full responsibility tacked by this disease when they 
for the care of patients, but it materially young.’’ This reference to sero! 
increases their skill and understanding among Indians is predominant for 
of hospital work and the care of sick next hundred years. On the other h: 
ness. They give baths, take tempera we find a reference in 1794 by Dr. B 
tures, helping in many ways to extend jamin Rush to the effect that ‘‘It 
routine nursing care, thus conserving the monary consumption) is unknown an 
time of the professional nurse for duties Indians of North America’’ (a st 
demanding her ereater skill. This school ment which has been challeneved Li 
has been operating for two years and we and Clarke in a report of their tra 
find that it has been practically useful in from 1804 to 1806 state that the Ind 
furnishing a better type of hospital per- are ‘‘generally healthy, the only « 
sonnel; also it has been an incentive to ders which we have had occasion 
Indian young women to go into the pro- mark being of a scrofulous kind.’’ 
fessional field of nursing. Most of the Hunter, in an article appearing it 
selections are made from high-school American Medical Record, Philadelp| 
graduates so that they can go further 1f 1823, says in part, ‘IT have known ] 
they so desire. The total field force is | monary consumption to oecur among 1 
approximately 1,700 employees. The Indians. It is rarely seen, however 
patients of this medieal group represent cept in those who are addicted to int 
a people numbering about 350,000 belong peranece, and even in these it Is by 
ing to 230 tribes and seattered through means so common as amone the whit 
out the Union in 26 States on 200 reser Dr. Matthews, of the United 
vations Army, who has written much on e: 
These potential patients of the Govern tuberculosis among the Indians, rep 
ment do not now represent a distinet that in 1865 among the Indians of | 
ethnic group which has maintained its kota and Montana consumption was 
original racial characteristics and cus little known. These same I:dians w 


; 


oms. In many sections there has been a observed 22 vears later by a Dr. Tr 


{ 


blending of races and a modification of who stated that ‘*‘ The first diseases 
customs. However, in certain sections which my attention was directed whi 
of the Southwest and Florida the Indians — reached the Agency were consump! 
live very much as when found by the and serofula.”’ 

early Spanish settlers, while in) many These speculations as to the ori 
parts ol Oklahoma they and the whites tuberculosis amone Indians of the 
live on adjoining properties and partici Stephen Maher. 4 hi 


pate equally in political and social atfairs six, 1929 
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INDIAN TUBERCULOSIS SANATORIUM 


can continent are interesting 
‘ture and speculation, but it IS as 
ilt to explain satisfactorily as is the 
of any other disease. We can 
marize the literature by the state 
that tuberculosis did exist to some 
in the Indians while they were 
y in their natural state in post 
mbian times, and that the spread ol 
Isease Was greatly enhanced when 


were forced on reservations, living 


ser proximity with one another and 


the whites, and under domestie en 


nments whieh were quite 
those to which their ancestors 
accustomed This, together 
fact that they had not made 
the tubercle bacilli through 
reditary immunity, has caused 
ise TO spread rapidly among 
with devastating results 


tempts have been made to determi 
iberculosis rate through general 
] 


al surveys. In a series of group 


QO7 1932. there Is rec 


vs from 1927 to 
17.169 Indians examined, all ages, 

1.730 positive cases reported This 
give an incidence of 10 per cent 


el ldhood type oT tubereulosis 


We do know that the morta 


from the 
western 
Southwest 
ah estimates 
1270 in the St 


ota. Montana 


pel dent 
tremely 


ys sem 
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rroup at 


on to the 


tuberculos 
Henry Phipps I 
ive and ri 
‘rant hi USpPIclon olten seen 
wed considerable abil 


fibrou 


IS 
In 

a 
more 
rathnel 


adults 


NH | that there w 


al al 


| tibereulosis nHmone 


iriilay Indians examined 
Indian prowre 

ation mm 

Tnclians 


published re 
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RACHOMA TREATMENTS 


ation There are 81 general 
and 14 tuberculosis sanatoria The 
number of beds in the tubereulosis 
is 1,42] Besides approx 
1700 tuberculosis patients are 


din general hospitals, a number « 


newer ones having tuberculosis 


wational activities” throug 
im of the field) nurse and 
lan are responsible olten 
ng about hospitalization, wl 
thlonal program during the time thi 


ent Is aking treatment vitilize 

imothorax Is a tvpe of treatment to 

h the Indian responds and is becom 

more widely spread as the India 

ce physician is trained in this teel 
Special physicians who have beet 

ed at the Phipps Institute 

ny surveys witl 

ally trained tubereulos 


fort to find a true picture her 
SIS incidence ana the cCliiss ‘ on of 
S Those who ean be 7 , ‘tm 


ax mmjections are so ‘ated: others 


need hospitalization are provided for 


the school authorities and parents 
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\ TRACHOMA CLINI 


remembered by the older ones as being 
prevalent, although old records do eall 
attention to ‘*bad eves,’’ conjunctivitis, 
scrofulous eves and terms of that nature 
The theory has been advanced that Coro 
nado at the time of the invasion of Ari 


zona and New Mexico in the early six 


teenth century might have been the cause 


of its introduction, but this is purely 
conjecture. However, we do know that 
it is much too prevalent among this racial 
group on the North American continent 
unusually high when consideration is 
riven to the general rate among the white 
race the United States 
first systematic survey to deter 
mine the prevalence of this condition was 
accomplished in 1912, when the Public 
Health Service® undertook a complete 
survey ol the Indian population All 
states were visited where Indians reside, 
99 


and a total of 39.231 Indians were seen 


*)) 


is number, 8,940, or B2.7 per cent 

‘ number, were found to be 

This ineluded both sexes in all 

‘he degree of infectivity varied 

this record according to locality from 
as high as 68.7 per cent. in Oklahoma to 


1) 
i . SCS 


N 


none in ' Is unquest Ol 
true that 1 . has been mate! 
reduced since that time. Among 17 
examined in group surveys, all ages 
24 reservations, between 1927 and 19 
1,213 positive cases were found, or & 


oes Vary relat 


} 
| 
i 


cent. The disease « 
according to tribe The highest mil 
group now Is the Navajos, in 
where approximately 30 per cent 
fected, whereas among the F 

noles there has never been a ¢i 
ported, nor is trachoma found among 
Taholah group at Neah Bay in 
northwest tip of Washington St 
Quoting Trom a_ report prepared 
Mountin and Townsend’ while on as 
vey in 1934: ‘Miscellaneous groups 
Wisconsin. those at Cherokee, Nor 
Carolina, and at Cloquet, Muinnesot 
show practically no trachoma. In Ok 
homa probably less than 5 per cent. ha 
the disease Among the Mission Ind 
of Southern California, it runs about 
or 4 per cent In the Northwest 


little trachoma west of 


Mountains, but amone 





Vsiclans trained in the 


DISEASE 

feet and other Montana tribes, 20 
ent. or more of the Indians show 
nee ol In the Dakotas 
5 per cent. of the Sioux have tra 
The Minnesota 
leSS In the 


among 


the disease. 


Chippewas in 
the Southwest sume 
the 


Zuni 


Indians 


are to be found 


retices 
al tribes. For example, at 
of the 
the 


runs 


than one per eent 
trachoma, while = in 
the 


25 per cent 


pueblos 
incidence from 


About 


Navajos show evidences of 


Laguna 
30 per cent. ol 
trachoma 
the same is true of the Apaches at 
Carlos and Fort Apache; 
survey of 


but, euri 


enough, a recent the 
at Jicarilla revealed only one 


ent. of the be afflicted 


ehes 
Indians to 
the disease.’ 
is peculiar incidence, especially 
a high infectivity rate is noticed in 
tribe contiguous to another tribe 
re the rate is almost nil, and vet social 
intermingling 


further 


ree 
that 


oOUurse and pre 


matter warrants 


IN a 
dy and research 


‘he trachoma activities in the Indian 


Service are organized under a medical 


‘tor in charge and a corps of special 
work, who visit 
for the 


They are ac 


rvations and schools purpose 

endering treatments 

panied by specially trained nurses 
physicians also act as consultants 

e local physicians at the various field 

IS 

maintained a special tra 


a school on the Fort Apache, Ari 


reservation, and at this place, in 


nere 1s 


‘ration with Columbia University, 
arch studies for the past few years 
been carried out on the etiology of 
By the 


Omatous children here for the past 


econeentration of 


disease. 
has been 
Prom the 
Much yet has to be 


years trachoma practi 


eradicated school group 


S reservation 
Intensive treat 


n edueation and 


Ts especially among the adults 


AND THE 


INDIAN 


Next 1 
of the Ind 
The 


Indian in 


rate 
lant 

live births one | 
97, whereas the 
area 1s 

marily Oo die 
tagious diseases of childhoos 


measles and ents 


nantly 
With this higl 


ever 


Intant ae 
there Is an « ncourag 
fact that the general birt 
per thousand and the gener: 


16.4 per tho 


a favorable 


ich vive 


isand, wi 
balance and 

perpetulty 
Studies have beet 


Mexico Tor 


disordet ~ 


several 
amo 
white 
through the 
Healt! 
the DeLamar Institute 


Columbia | 


cooperatlo 


Service, the Ind 


niversity 
dian grou] a hig! 


harbor the 


; 


found amoeba 


; 


the amoebic (lvsel ‘ 


use 
the bae of Shiga and the 
Klexnet ausing niect 
Kor 
examined 
10.2 


amoeba 


vroup 


example 


New 


co 


studies 
mental 
measures D 
In one area 
with 28 

ot wl 

with a 
lation exan 


Ing spe 


preca 


Vex 





THE SCIENTIFIC MONTHLY 


Aim he ALAM wn ee eA 


INDIAN CHILDREN IN THE TUBERCULOSIS SANATORIUM ON THE JTCARILI 
APACHE RESERVATION, NEW MEXICO 





ONE OF THE SPECIAL INDIAN SCHOOLS WHERE TRACHOMATOUS CHILDREN 
SENT FOR TREATMENT \ GROUP OF YOUNG PATIENTS AT THE CHEMAW 
INDIAN SCHIOOI 
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accurately. As would be ex 
the hiwher meidence near the 
ition centers, the less incidence ii 
ar-away places. From Wassermann 
ys done indiscriminately at the time 
c<aminations, the incidence, including 
egrees Of plus reactions, Is about 8 
cent higher than the white but 
‘than the Negro race Of screntific 
est is the observation that syphilis 
not do appreciable damage to the 
al nervous system of the Indian 
eral paresis, locomotor ataxia and compare 
mata are rare Nor does syphilis bre 
ti measurably affect the cardio 
lar system of the Indian. This 
rvation is worthy of further study 
Venereal diseases are beine treated 
nely when found and for this pur 
the out-patient clinies are utilized 
irge clinieg Is now im operation at 
ilarko, Oklahoma, as an example 


amone the Osage tribe at Pawhuska per 100.000 ; 


} 


homa, is a modern elinie for diag firms Hoftfm: 


purposes which is supported en lence stoma 

y trom tribal funds This health and wi s, but 

ie is the result of the voluntary de in 94.9 per 

» of the Osages to have this service and 

y could afford to pay for it. Empha 

s placed elsewhere on the routine 

ssermann examinations of all patients 
tering hospitals and of expectant 
bone ; 
Malignancy among the Indian race has ‘ing er 100.000 
eued investigators for some time av Ist I. per 100,000 in th 
1921 Hoffman, consulting statistician 

The Prudential Insurance Company 

America,” made an exhaustive com 

ition of what figures were available as 
Indian cancer mortality. He reported 

ing the five-vear period 1921-1925 
t 2.54 per cent. of Indian deaths in the 

stration area were due to this cause, 
‘omparison with an 8 per cent. cancer 
th rate in the total registration area. 
races. These figures were not based 

Nort} (mer 
LL.D., The 
America, Ne 
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The fail to 


diagnose 


Inciprent 


A more 


gram now in vogue and the development 


Intensive hospitalization pro 
Of post-mortems and tissue examination 
change the picture somewhat. but 


should 


and re 


mas 
even so, this disparity of rates 
stimulate more intensive study 
search in this phase of Indian health. 

Dr. Paul, from the 
Medicine, Yale University, 


study in 1936 on the prevalence of rheu 


completed a 
matic heart disease among Indian school 
children He that 
northern the 
line and the southern border of Wyoming 
the 


found amone the 


tribes between Canadian 


rate in 6,088 children was 45° per 
In the middle zone, extending 
New Mexico and Ari 
of 1,106 the 
thousand, the 


southern zone, extending to the Mexican 


thousand 
to the middle of 


zona, In a group children 


rate was 19 per while in 
line, ina group of 1,019 children the rate 
was only five per thousand. This study 
was undertaken to determine the effects 
of climate upon this disease. 

In addition to eonditions deseribed, 
the Indians as a race bear with the gen- 
eral run of human ills in about the same 
proportion as the whites. Influenza has 
its seasonal march, being responsible for 
34.6 the 


and infectious diseases reported in the 


per cent. of 10,980 contagious 


fiscal year 1937, with impetigo 16.4 per 


cent. The smallpox incidence was 0.1 


per cent., typhoid and paratyphoid .3 per 


cent.; and diphtheria 0.2 per cent. These 


rates are average These latter three 


plagues are controlled by biological im 


munization and find a more ready ae 

ceptanee among Indians than in certain 

white groups. The white race can learn 

much from the Indian in practical small 
Pox eontrol 

The bar graph of deaths by selected 

causes in the Indian raee and in the total 

ite and Rheumatie He Disease,’ 

M.D., and Geo. L. Dixon, M.D 

{ 3 


Department of 


MONTHLY 


registration area shows a relatiy 


mortality incidence which is true to 
The Indian race is handicapped wit! 


alti conditions cleseribed but (LOeS 


suffer in the same proportion as the yw 
race from cardio-vascular changes, n 
nancies, nephritis, and should have 3 


security from the aceidental deat! 


commonly seen in large cities an 


thickly populated centers 


During the last four years there 


been a renaissance in modern hos) 


the 


to special appropriations and special 


eonstruction mn Indian Service 


ernmental grants. The Indians in 
creasing number are utilizing these f; 
This 


obstetrical 


ties may be exemplified in 
1930. of 4 


live births reported, 26.6 per eent 


services In 


babies were delivered in Indian hospit 
In 1937, of 5,654 live births reported 
per cent. were hospital deliveries. and 
vears have shown a steady increase 
before 1930. 
Dentistry is practiced among Ind 


groups on a limited seale, there be 


only 14 dentists on a traveling status 
full-time contract dentis 
The it 


CONTIGUOUS Stal 


a few and 
operating in hospital units. 
dentists 


ant eover 


reservations and sel 
the 


placed on the treatment of 


VISITING Various 


centers. Of emphasis 


the ¢| 


hecessity 


although adults are treated in emerg 
The dent 


caries rate among tribes varies accord 


cies and to relieve pain 


to locality and seems to be in rati 


certain dietary habits. The condition 


not so common among meat eats 
Among the Navajos, where there is a 
incidence of dental their m: 


Caries, 


subsistence is milk and mutton I’ 
Apaches have a low incidence, subsist 
largely on beef, and the same may 
the Pima tribe in Arizoi 
Among the Pueblo groups in New M 


Ico, however. we 


said of 


find at least three tin 
Nava] 


sweet 


as much amone the 


Caries as 


These people eutl stare} \ foods, 
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ms and eandies. Also among the sibility for 

ppewa tribes in Minnesota and Wis-_ racial group 

n, with a high caries rate, the sub- cooperation 

nee is mainly vegetables and wild plan is in sue 

The North Dakota Chippewas, jurisdictions 

ever, with a low caries rate, have nated India 

» milk and meat. Further examples’ deputy healt! 

| be given, but these will suffice. tions open to state 
Dental trailers have been introduced assist in contr 
the Service and, roads and weather boundary 
mitting, have proved of immense And so t 

being in reality completely a better know 

iipped dental offices on wheels. Asin and meeting them more sue 

r human ills, dental caries opens a_ in the past. He ean be r 

lin research among the Indian people facts that his race is definitely 
‘+h might well be explored. and that his medical serv 
Public health progress through health above the average seen among 


nies and education and home visits by rhites. There is much yet tf 


» public health nurse are developed as but in all these endeavors he is | 


rapidly as funds and personnel will per- better able to 
mit, and whenever possible it is the goal economic secur 
at these programs gear in with local the public hea! 

alth services, as furnished by the country, this in contrast with 
unty and state board of health. It is experienced when the white race 


felt that the states have definite respon- covered’’ him. 
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By Dr. SYDNEY H. BALL 


Ny 


Bassianus lies 


blood- 


MArRTIUS 
dead 
drinking pit 


reports that 


‘*this detested dark 


in 


be how dost thou know ’tis 


VYuintus If it dark 
he? 
Vartius: 
\ precious ring that 


Which, like a t: 


Doth shine upo 


U; on his bloody finger he doth wear 


1) 
htens all the 


> hole, 
nt, 


earthy 


lig 
il fy 


rf, in some monum 


ead man’s 
cheeks 

And shows the rugged entrails of the pit.’’ 

‘* Titus 


II, Seene +. 


Shakespeare, Andronicus,’ 


Let 


Ancient and medieval histories and the 
folklore of all time spin many a tale of 


luminous ‘ms, rubies, garnets, emer- 


alds, olivines and diamonds and even the 


cre 


pearl so bright in many eases as to be a 
battery of 


reasonable substitute for a y ol 


electric light bulbs. The variants of these 
tales are many, about one hundred being 
known to the writer. 

Some gems indeed do glow in the dark 
after being excited by friction or heat: 
if the glow continues beyond the period 
of excitation, the phenomenon is_ phos- 
ceases with the 
Practically 


phoreseence : if the glow 
excitation, it is fluorescence. 
all diamonds, tf rubbed with a cloth, and 
a few diamonds, after being exposed to 
direct rays of the sun, glow in the dark. 
Again diamonds and white topaz if 
heated below red heat may phosphoresce. 
The phosphorescent quality of diamonds 
when heated by the sun’s rays is usually 
believed to have been first discovered by 
Albertus (? 1206-1280) and it 
was apparently rediscovered by Sir Rob- 
ert Boyle in 1663. Boyle also found that 
one diamond when pressed with a steel 
bodkin emitted light. Praphulla Chan- 
dra Ray, however, claims with apparent 
that Bhoja, a Hindoo of the 


Magnus 


justice 


EW YORK, N. ¥ 


century, knew that diamor 
Du Fay, in 1735, deter 


mined that lapis lazuli and the occasior 


eleventh 


phosphoresce. 


emerald and aquamarine were lumines 
Wedgewood, in 1792, 
rock erystal or of agaté 
another, 
fifteen 


cent. found tha 


two pieces of 


rubbed one phosp! 


years earl 


against 
Pott 
knew of the luminescence of rock eryst 
Wedgewood that the 
gives ‘‘a beautiful red light of short con 
Edmond Beequerel, in 1861] 


resce, some 


also states rub 
tinuance.’ 
reports that ruby fluoresces better thar 
Red 


when some adularia is crushed the p 


sapphire. felspar 


der fairly flames. 


the fluorescence produced by 


From the character of 


; 


iS 


rn 


’ 


fluoresces and 


‘ 


cathode 


rays, the country of source of a genuin 


ruby can be determined as can the fa 


tory from which a synthetic con 


Many other gems glow if treated w 
ultra-violet, cathode or x-rays, or wit 
radium emanations: but these are all t 
to to have 


authors the myths 


selence 


of 


recent additions 
fluenced the 
luminous gems. 

The discovery of the fluorescence of 


f the 


mineral from which the property gains 


} 
1 ¢ 


its name, fluorite, is usually ascribed 
Sir David Brewster in 1833. But Phi 


Skippon' states that one Monsieur Lort 


France, a ‘‘ecounte! 


topazes, 


of Montpellier, 
feiter’’ of 
alds, and sapphires’’ found that on heat 
in a pan 
‘putting it 


**amethysts, em 


sé 


ing *‘Fluor Smaragdi’’ 


eoals’’ and afterwards 


dark place (it) shines very much: At 1 

same time several other stones were tri 

but did Lort’ 
‘An Account of a thro 
art of the Low Cor 


1663-—5,’’ 


shine.’ Monsieur 


not 
Journey made 


+ 
Intric 


s, Germany, Italy, a 


P 
France about 
7 


732, Vol. VI, p. 718 


‘“Churchill’s Voyages,’’ 
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books would make interesting read- discovery must be many centuries older 
¢ to-day. Some fluorspar, particularly probably by an Indian making in some 
variety chlorophane, is so fluorescent shaded spot an arrow from q 
it becomes luminescent by the heat The recital 
ne’s hand. Gustave Rose, the great ticularly the 
rman mineralogist, during his travels luminous gems may not be 
Russia is said to have seen among the’ est and will suggest whether 
gravels of the Irtish River, near Krasno- are of Greek, Roman, Chinese, Hindoo « 
rsk, chlorophane pebbles which shone medieval European origin. The | 
brillianey all night long, merely due _ the stories is all Asia, except Siberia, 
being subjected during the day to the Europe except Norway and Russia, I 
’s heat. The Reverend C. W. King neo, New Guinea, the United St 
ved that phosphorescence ‘‘must Canada, certain South American coun 
ten have attracted the notice of Ori- tries and Abyssinia, French Congo and 


tals on entering their gloomy chambers Angola in Africa hink, however, the 
ter exposure to their blazing sun and American and African myths were intro 
is have afforded sufficient foundation duced by Europeans. The originators « 
the wonderful tales built upon the the tales are Hindoos, Chinese 
simple fact by their luxuriant ‘imagina- Greeks and Romans, and the European 
han tions.’’’ I thoroughly agree that the peoples, especially as to the latter, those 
and Orientals must have noted the phenome- of the Middle Ag The earlier tales 


OW as did undoubtedly many a savage originated many centuries b 
. ‘ing quartz fragments together to get time of Christ and t » § 
While it is therefore not impossible invented. 
the inventors of certain of the tales Most of » mytl 
have been acquainted with the lumi- carbuncle or ruby, 
sity of gems, in my opinion many of tiated from one an 
» tales must be of other origin. and medieval mineralogists 


Perhaps, however, the discoverer of the monly around other gems, diamon 


minescence of gem stones may have _ pearls and still less commonly 
nan American Indian. In the kivas olivine and ony Emerald, jad 
‘shrines of the pueblos of our South- eye and marble al 

st, the drum in certain religious cere- of certain tal 

nials portrays thunder and in the’ which we can: 

kness of the shrine two pieces of ‘‘ceraunia,’’ ‘‘hil 
irtz rubbed against one another, light- the ‘‘sleeping stone’’ 
gy. A. V. Kidder in the ruins of the that attracts stones.’ 

s pueblo, San Miguel County, New center around luminous preciou 
xico, a pueblo long abandoned, found (species unnamed), rubies and 
‘lightning stone,’’ a cylinder of rock but luminous en 
ystal which was made to revolve in a and jade hav 
» with a shallow semi-circular groove, two thousa 
‘tly fitting the cylinder. When the  fluorspar ar 
nder was rapidly revolved on its base, notably that 

elements became markedly lumi- fluorescent, do 1 
is. Here we have a machine, a highly nor does opal, ¢ 


lved mechanism, the joint product of which appear t 


lapidary and the physicist, which we indeed one fine example is 


ter to be perhaps 700 years old. The ‘‘Fire of Troy.’’ Again lapis |: 
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me for over five dominated, 


mentioned, ruby or a garnet serving as 


plant for a large hall. In the L 
peninsula, Canton Province, 
lave i , lil throughout China for its myths 
light of some fine ruby or garn a thunder showers, after thunder s 
ball of fire, and the Greeks and Romans ‘‘black stones are found emitting 
named them respectively ‘‘anthrax’’ and and sonorous sound on being stri 
‘‘earbunculus,’’ each word meaning That lightning and luminous stones 
‘glowing coal.’ f course from the not more frequently associated s 
Greek form our word ‘‘anthracite’’ was strange. 
derived. Mineralogists still call the The principal themes of the myths 
beautiful deep-red garnet pyrope (‘‘fire- three in number. First the illuminat 
eyed’’). The Hebrew word for carbunele of buildings, a myth of Hindoo « 
is ‘‘Eqdach,’’ from a root meaning ‘‘to although some of the stories may 
light a fire.’’ As to the other stones, per- have developed independently elsew! 
haps the ‘‘fire’’ of the diamond may be __ As variants, we have the lighting of shiy 
an explanation, and Berthold Laufer amyth of Hebrew origin and the gu 
notes that the Chinese apply the epithet of lost persons first appearing in E 
‘‘ve kuang’’ (‘‘brilliant at night’’) to in the Middle Ages. Second, we have 1 
the diamond, an expression which he is gem-mining stories, the gem being 
inclined to believe originated in the fifth cated at night due to its light-gir 
century of our era. Such an explanation qualities and extracted by day, tales 
ean searcely apply to the emerald and Greek origin. The third, the serpent 
olivine, prized for their color and trans- animal theme, is of Hindoo origin: tl 
parency, or to the pearl, jade, cat’s-eye variant in which the jewel is in the | 
or marble. of a small animal, the carbunculo, 
Only in China and Japan and among. probably a Spanish adaptation of | 
the Jews and the Abyssinians is the pearl story and a further variant, that of 1 
luminous. To these wise men of the East, Grateful Beast, is probably indepe! 
the pearl is a product of the moon or in’ dently of Chinese and Roman origin 
their mythology represents or is identical The writer has elsewhere expressed t! 
with it. Consequently, the night-shining belief that the fine gems, the diam 
legends of the pear] are logical, and even ruby and sapphire, were first know: 
we to-day can see the similarity of a fine the Hindoos between 800 and 600 
pearl and the full moon at its best. It About this time appeared the Vishr 
may be added that after the luminescence Purana, in which it is stated that Vish 
of the Bologna stone (impure barite) was in his incarnation as Seshaniga und 
discovered by the Bolognese cobbler, the name Ananta (‘*Endless’’), **has 
Vincenzo Cascariolo, in 1602, it wassome- thousand heads adorned with the mj 
times called ‘‘lapis lunaris,’’ as it gave cal Swastika and in each head a j 
out in the darkness the light it received to give light.’’ The Vedas also hold t 
from the sun. Imagination, however, the fixed stars have no actual existe 
was not lacking in the originator of folk- but that the objects which shine by 1 
tales any more than in the creator of the are couches of gold set with diam 
latest detective story: scientific phenome- and rubies on which the inhabitants 
non to a small degree may have been the paradise repose. The ancient Hin 
source of some few of the tales, mnemonie book, Mahabharata (perhaps 200 B. 


> 


suggestion helped, but imagination pre- 200 a.p.), tells in the story of the | 





brothers, of the palace of the raja 
ivahana with its precious stones 
‘shone like lamps so that there was 
| for any other lig! assem- 
In the Buddhacharita (about 100 
the city of Kapila so shone with the 


} 


ght in the 


lor of gems ‘‘that darkness like 
ty could find no place.’’ So that 
lia, the earliest country in which 
the 


vems was believed in 


vems known, luminous 


were 
et of some 
ty-five hundred years ago. 


odotus 


484 190) 
was the first European to deseribe 


( approximately 


columns in 


mple of Hereules at Tyre, f 


one ol 
gre 


nous gems. Two great 


rdos 


» other of smarag 
the latter of wl 


‘n gems 


iding emerald 


with ore 


‘at brillianey at night, ex- 
The 
lamp in 
mislead the eredulous. 
probably written by the 
Vergil’s tutor 


Greek, in the first century before our 


his admiration. wily priests 


t] hollow 


ieSS en ‘losed a 
n glass, to 


Rivers’’ 


mmarian, 


Parthenius, 
h 


states that in the Sagaris River the 


‘ 


er’’ is found, ‘‘which flames in the 
henee called ‘Ballen,’ the King, by 


Phrygians.’’ Pliny in the first cen 


of our era describes the chrysolam 


an eastern gem, ‘‘pale by day but 


ry lustre by night 


earliest Chinese reference to 


minous gems is found in the biography 


r 
Sen 


he who burned the Confucian 


iture (210 B.c.) under the Emperor 


Hwang-ti, in which ‘‘moon-bright 


ls’’ and a ‘‘night shining’’ jade disk 


nentioned. 
(dating from, say, 


legends 


lmudie 


» 600 a.p.) contain rather numerous 


‘ss to luminous gems: for exam- 
Abraham 


were 


alous of his wives 
that he 


f iron with walls 


was SO } 


not few, inear- 
em in 


that the 


a city 


p or 
n, the moon nor the 


women saw neitner 
ve 


l with jev 
building 


mas 

and t 

ers, the lati 
The 

a temple sit 
the Buddha 
Japura. 
mines the 

a ciear 


by all, 


3.500 m 
pilgrim, 
night it 
Miesemanes 
that it has ‘‘ 


fire or ol 


Due to its lumn 


A variant 
that of b 
An ol 
Noah’s 
bunele, 
night 
tell 


flo ( 





a1 KH) 


being 
Lord Si 
] 


in dark 


ntinually 


luminous gems 


Eu- 


earliest 


others originated in 
iddle Ages. The 


is probably the Scandinavian saga of the 


mariners 
rope in the 
Visby garnets. Visby, now but a shadow 
of the old 
hes on the 


Hanseatic trade emporium, 

f Gotland, about 150 
miles south by east of Stockholm 
ruins of the 


Dominicans, St 


monastery-chureh of 
Nicholas, still stand 

the heyday of Visby’s magnificence, huge 

varnets formed the center of two rose 

rable end of the 

the Baltie sea 


Sagas say the two gems shone at night as 


windows on the west 


ehureh, overlooking 
and 
guided mariners safely to the port. The 
treasures of the Chureh of St. Nicholas, 
the were of 

inestimable value that they were guarded 


brightly as did the sun at noon 


particularly garnets, such 
night and day by 24 soldiers, and death 
was meted out to those who approached 
the church after 
Valdemar IV, 


scrupulous king of 


sundown In 136] 
the and un- 
attacked 


brave defense, it 


ambitious 
Denmark, 
the town and after a 
fel] 


ling aT wels, which he 


His rich booty, including the spark 
tore from the rose 
windows, was placed on his own, the larg 
was wrecked on 
hile the 


reasure 


est ship of } is fleet It 
one of the Karls Islands. and - 


king | 


mself was saved, th 
To-day, in 
(j itland 


sank. times of calm, devout 


fishermen know iat the un- 
from 


lumi 


earthly rose light which wells up 


is but the 


the deeps of the Baltic 


‘ 


nosity of their sacred jewels, now resting 

on the bottom of the sea 
The wedding ring of th« 

Joseph. li 


and acecoraing 
eounts, 


amethyst 
Was 8S uid 


e Holy Land 


or made 
TO | nve 
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in 996 a.p. It 
of Mustiola, Clusium 
1473 transferred 


city. 


was placed im the 
modern C 
and in 
Franciscan monastery in tha 
of the brothers, Wintherus, : 
it As he fled, 


he knelt before the ring, and on pr 


night cam 


man, st¢ 


ng to return it, it emitted a 


traveled to 


by which hi 


two cities fought valiantly for 


session of this sacred relie, but 

the Vatican awarded it to Perugia, v 
it was placed in the Chapel of the C 
f St. Lawrence. That matchless rac 
teur of Western stories, Jim Bridger 
you know his tale of the petrified 

with petrified birds in mid-air wit] 
notes they sing also suspended in the 
tale to Ame! 


A party of whites were so closely purs 


petrified ?), brought the 
by Indians that they perforce hid du 
the day. For three ¢ 
they traveled by the 
great diamond in the faee of a neig! 


msecutive nig 


luminescence 


ing mountain. 
The mining theme is of Greek o1 
and was almost simultaneously 1 
few years before Christ’s birth by D 
orus Siculius and by Strabo. The is 
Ophiodes, in the Red Sea (present Z 
vet) was so called as it was infested 
Philadelph 
its olivines, eve) 
the 


first 


snakes which Ptolemy 
terminated so that 
the world, cou! 


day finest in 


mined. Olivine appears in E 
tian jewelry in the eighteenth cent 
dynasty so that the source was pr 
known some 


Diodorus’s time 


1.500 vears 
The 
personal monopoly of the Egypti: n 
and 


ably 
mines W 


under the wat 
Diod 


were worked 


eyes Ol his representatives 
says: ‘‘All were forbidden 


upon that Place 


These 
vy and lived a most miserab 
tones should be stolen 


e was not a Ship 
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and if any by chance pass near 
places (out of fear of the King) 
sail away as far off as they can.’ 
he island was a barren waste, the 
ers, provided the provision ships did 
to the utmost 


topaz is a 


were ‘‘driven 
es 


ent stone sparkling with a 


arrive, 
peration.”’ trans- 
golden 


to be 
acct rd- 


tre, which, however, is not easy 

stinguished in the day-time,”’ 

r to Strabo, ‘‘on account of the bright 
s of the light, but at 
ht the stones are visible to those who 
ect them.’’ Diodorus more dramati- 
v states the stone 

the dis 

vers itself at a The 
pers of the Island disperse themselves 


surrounding 


**shines bright and 


rious in darkest night and 


great distance. 
to several Places to search for this stone 
1 whenever it appears they mark the 
ice with a great Vessel of 
ficient to cover the sparkling Stone: 
d then in the Day -time vo to the place, 
it out the Stone, and deliver it to those 
are Artists in polishing of ‘em 


largeness 


trangely enough the ‘‘topaz’’ of the 
gend is in reality our olivine, a stone 
t luminescent, while the true topaz is. 
ny repeats the same tale about the 
irchedonia, probably a garnet from 
ar Carthage; ‘‘found they are twinck- 
ng against the moonlight and especially 
vhen it is in the full.’”’ 
This tale may well have been told to 
ivelers by astute Egyptian gem mer- 
ants anxious to enhance the value of 
ir wares by exaggerating the dangers 
herent to procuring the olivines. And 
to-day, in the tungsten mining in- 
ry, the fluorescence of one of its prin- 
the 
te, is turned to advantage at the Mill 
mine of the Nevada-Massachusetts 
Portable ultra-violet lamps 


ores, scheelite, ealeium tung- 


(ew 
mpany. 
under- 


r fluoreseing scheelite are used 


work and in sam- 


re ological 


The scheelite 


und in 
ng the 


ore. usually 


oresces a light blue. Fluorescence is 


» used in testing the quantity of schee- 


use of u 
amount ol 

n the ores ai 
Jerse \ Zine ( 
lin, New Jers 
tiee 


since 


date of 
to Ss! udae 
first humans, Pot 


first diamond min¢ los 


was dis 
by the admirable brightness of 
he believed 
the heate.’ 
wards trava 
and them 

which ever since have bee rchandiz 
of deere est 
written about 
diamond is 
but only at 

In 632 a.p. it 
KK} utan. 


is state 7 
Chinese T 


shining 


the rivers of 
being discovered by its 


water at night, was procured 
waters by divers 

A curious adaptation of Strabo’s story 
is given as to the land of 
east of Nineveh, in the travels 


(1170-87 


herbs 


. . 
cold ot the 


Ishmael, 
of Rabbi Petachia of Ratisbon 


There ‘‘the gold grows like 


A.D. ). 
In the night its brightness is seen when a 


They 


mark is made wv or lime 


ther the 


then come in the 
herbs upon w 
Lastly in the m 
tury, Benver 
Jacques Co 
vineyard by 


the time 


Hindoo o 


means shor 


cested t} e 





50? 


worship, but perhaps either the reflection 
of light on the serpent ’s bead-like eye or 
the flame 


may be the origin of the myth. 


eolor of mouths 


In only 


certain snakes’ 


a relative few of these legends is the stone 
variant being known in 
India, Ceylon, ancient Greece, Armenia, 
our 


luminous, this 


enough own 


The myth has affini- 


and strangely among 
Cherokee Indians. 
ties with the dragon, the carbunculo and 
‘fanimal-gratitude’’ legends. 
head a gem, 


probably a ruby, which has the brightness 


many of the 

The serpent has in his 
of a lamp according to the Hindoo work, 
Brhatsamhita of Varahamihira (505-587 
A.D.). In 
(eleventh century), the hero’s submarine 


one of Somadeva’s stories 
wanderings 
eled tree is lighted by the Mani or pre- 
cious jewel from a snake’s head. The 
fact that in the ‘‘Life of Apollonius 
Tyanceus,’’ by Philostratus (a.p. 170- 
245), the that in India 
stones endowed with a peculiar luster 
and a wonderful virtue are taken from 
heads, suggests that the myth 
is an ancient one in India. The author 
naively adds that the stone in the ring 


in search of the silver-jew- 


Greek states 


serpents’ 


of Gyges which permitted him to see in- 
visible things was of this nature. 

The Ceylonese to-day, and it is said 
even some Europeans resident in Ceylon, 
believe the Kantha jewel is found in the 
mouth of certain, but by no means all, 
eobras. It is highly luminous, and when 
the serpent wishes to find anything in 
the dark it disgorges the jewel and swal- 
when its object has been 
To obtain this sovereign gem 
killed, for that 
throw 


lows it again 
attained. 
the snake must not be 
would be bad luck, but 
upon the disgorged gem a mass of elay, 


The 


a bag of ashes, a basket or a eloth. 
eing 


must 


one 


poor confused snake, no longer s 
his gem, finally disconsolately leaves the 
locality and the gem may be recovered. 
The cobra dies of grief or 


cide. Dr. H. Hensoldt 


night a cobra contemplating such a stone: 


commits sul- 


states he saw at 
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and that later one given him by a nat 
turned out to be chlorophane. He 

that the 
fire-fly (a 


stone fluoresces 


cludes 
delicacy from 


: and that this s 


female 
eobra’s view-point 
as a decoy for gallant male fi 


1es 


scientifically explaining the mytl 


precious stones in snakes’ heads! 
myth over a thous 


years and in the tale of the Rose of B 


reached Persia 
wali, the heroic prince plunged the f 
into darkness by throwing a lump of 
on the gem and the miserable snake 
a dragon, who carried the snake 
own mouth, knocked their heads agai: 
rocks and died. 

The Coreans worship the epkuron-g 
snake, the guardian of their penates, v 


¢ 


when of venerable age carries on his f 


r.@} 
litt 
i 


head a glistening jewel ‘‘ya-kan 
The name is applied to any g 
stone, especially the diamond. Acco 
ing to Armenian legend the serpents 
Mt. Ararat are ruled by a queen wl 
stroys her enemies by a magic stone, 1 
Hul, carried in her mouth. This ‘“‘st 
of light’’ ‘upon certain nights she t 
in the air, when it shines as the s 
Happy the man who shall catch the st 
as it falls.’’ 

The Cherokee have a myth, a var 
of the Horned Serpent legend so prom 
nent in Iroquois mythology, that up 
the head of 
there glittered a gem of magic p 
This 


successfully encased in 


the prince of rattlesnakes 


was stolen by a cunning warr 
leather ar 
against a host of poisonous fangs. 
stone was held in religious awe and 
only brought forth on state occas 
The stone or a substitute, said to |} 
been transparent, was once supp: 


several medicine } 


be in possession of 
and was used in divination and in m 
No living Cherokee now has 

The legend, first told by L 
tenant Henry 1765. s 


gests European influ 


eine. 
a stone. 
Timberlake, in 


In some legends 
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gin, dragons replace snakes. The old 
ese author Li-Shi-chén describes 
inder-beads’’ dropped from _ the 
of a divine dragon which light 
tire house by night. An Emperor 
China many centuries ago, according 
legend of the Dusuns, a Bornean 
with certain Chinese affinities, - ; 
rd of a earbuncle upon the summit was bred wi 
Kinabalu guarded by a dragon. He a Griffin, or a 
his three sons to get it, vowing that found upon the 


t} 


successful one would be his sueeessor. Another varian 
youngest stole the stone, but the en- that of the ** 


d dragon finally overtook the robbers medieval Euro) 
i destroyed all the junks except theone duced into America by Ul 
which the three princes escaped to In the Embassy of the Abyssir 


na. The other Chinese survivors, hav- arch, Don John Bermudez, 
rno means of reaching their homeland, of Portugal, written 
termarried with the Dusun women. A _ of the Upper Nile 
‘lant is the love story of Po Kong, a_ they ca : 
ing Chinese, and the daughter of a_ a skinne on 
sun chief, who, marrying against the ereth a very 
ef’s wishes, fled from his village. One say it hath in her | 
ht they saw on the summit of Kina-_ reports in about 1608 t! 
1 a strange intermittent light, as the Sierra Leone 
irdian dragon alternately swallowed a strange beast 
{spit out an enormous carbuncle. The called a carbuncle 
ing couple got two handfuls of mud _ night, having 
th which, when the carbuncle was on incredibly shining and givin; 
ground, they blinded the dragon. to feed, attentive t 
Kong seized the gem, wrapped it in he no sooner 
coat and there was instant darkness. rereth the 
Kong basely deserted his wife, leaped given him as 
deep chasm into which the pursuing his splendour betray 
won crashed, and settled in a Tem- thereafter the 
ssuk district town and became the America 
nder of a local line of chieftains. But  liest versi 
his first wife and the carbunele noth- dians (C 
rmore is known. Friar Jordanus, who 
te about 1330, states that the dragons 
Tertia (Eastern African, south 
Abyssinia?) have on their heads ‘‘the 
trous stones which we call carbun- 
s.’’ In their ill-advised attempts to 
they erash into a river issuing from 
adise. After seventy days the people 
ver the carbuncle and take it to 
ster John, the Emperor of the Ethi- Jewe 
Sir John Chardin, writing after of a man’s eye 
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to drink or sported himself in the midst 


} 
{ 


fully discover’d 
all about re 
the fire 


9 


of that d ep bottom, he 


it, and that the rocks and 


ceiv’d a wonderful lustre from 


issuing out of that precious crown 
In the highlands of Peru and Bolivia 
near Lake Titicaea and a less extent 


on the Mon 
tana the Indians tell extraordinary sto- 


Peruvian coast and in the 


ries of the earbunecolo. Some claim to 
have seen it as at night it slinks through 
the thickets: 


with 


an animal the size of a fox 
hair. If the 
animal opens a flap in his forehead, dis- 


lone black followed. 
closing a brilliant precious stone which 
The 


animal 


blinds whoever tries to grasp it. 
the 


I think we all have been startled 


flap is then let down and 
escapes. 
at night by the apparent luminescence 
of animals’ eyes. Tshudi states the story 
antedates the Spanish conquest, that the 
early missionaries were told of it by wild 
Indians and that the early viceroys offi- 
cially instructed the missionaries to spare 
no pains to obtain the jewel. According 


to A. F 


species of cat and the jewel of blood-red 


Bandelier, the carbunculo is a 
color. He adds it is supposed to dwell in 
the high snows of the peak Sajama near 
Oruro and that it impedes access to the 
peak. Notwithstanding the reported age 
of the myth, I believe that it was intro- 
duced by the Conquerors particularly as 
the Peruvian Indians, while acquainted 
with many precious and decorative stones, 
had none that might suggest a luminous 
object. The existence of the tale among 
Indians as different as those of Peru and 
Guatemala is further evidence of the in- 
troduction of the story to Latin America 
by the Spaniards. It should be 
how closely these American versions fol- 


noted 


low the pattern of the European form 


One of the early groups of legends has 


theme animal gratitude. Lumi- 


as 1ts 


hous figure in a number of such 


vrems 
tales, which probably originated in China 
and Rome independently some two thou- 


sand years ago 
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The earliest of these stories knowr 
me is told by the Chinese philosop) 
Huai-man-tse, of the second century 
A year after the Marquis of Siu |} 
it returned w 


a luminous pearl! in its mouth. It 


cured a wounded snake. 


an inch in diameter, white, and emitt 
a light that of the n 
lighting a room like a torch. The sa 
the Emperor Ho-ti 


as bright as 


story iS told of 


stone in this being a earbu 


case 
Laufer cites from the Sou Shén ki th 
tale: 
stored to health a crane shot by an are! 
One 


lowing K’uoi Ts’, on having 


released it. night two eranes 


male and a female—appeared before 
door, carrying in their beaks moon-br 
pearls to reward him. 

The 
(AElhan) of thi 
A.D. 


the Roman forms 


s legend dates about 


earliest of 
999 
Heraclea, a wort 
Italy. She | 
cured a leg. A y 
thereafter the grateful bird, as Hera 
dropped 


that of 


Tarentum, 


and is 
widow of 
stork of a broken 
sat at the door of her cottage, 
her lap a jewel, probably a carbu 
That 
chamber 


night as she awoke she found | 
flooded light, the st 
shining like a burning torch. 
Matthew 
ten about 1195 a.p., states Richard Ci 


with 


Paris in his chronicles, writ 
de Lion used to tell as a parable the f 
lowing: a Venetian, Vitalis, was rese! 
from a horrible death by a ladder bei 
let down into a pit into which he | 
fallen. <A lion and a serpent trapped 
the same pit used his ladder to escay 
and later the lion in gratitude brou 

he had killed and 


snake a luminous jewel which he earr 


to Vitalis a goat 
in his mouth. Later the two animals a] 
peared as his witnesses in a lawsuit w! 

he gained. As Richard is reported 
have told the story after his return from 
the Crusades he may have heard it in 1 
East, as a similar story, without, | 
ever, the stone being luminous, 
to occur in the Arabie work, Kalila 


IS Sa 
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ina (about 800 a.p.), and the Sanskrit 1668 
Katha-Sarit-Sagara, written by England’ 

1 Deva in the twelfth century. 223-6 

hn Gower, writing in the fourteenth 

ry, versifies a similar tale. Bardus 


ik 


} 


r wood chopper, helped from a pit a 
Adrian by name, an ape and a ser 
nt. The man proved ungrateful, but 
ape piled up faggots for Bardus, and 
snake brought him in his mouth a 
e more bright than crystal. 
the introductory paragraphs the 
investigators of luminescence have 
cited, and in fairness we should 
se those who first doubted the ex 
gverated statements which are the foun 
ition of the above myths. The earliest 
f these was the Portuguese traveler to 
India and gem expert, Garcias ab Orta 
963), who, having been told by a jew- 
r of a luminous earbunele, doubted its 
t Cleandro Arnobio (1602) had locally 


srence., 
heard of luminous rubies, but was _ their origin however 1 

lally skeptical of their existence. fancied resemblar 

Other doubters were Laet (1647), Robert or through symboli 


Berquen (1661) and Pierre de Rosnel gems to the moon 





THE SHAPE AND SIZE OF THE EARTH 


By Dr. WILLIAM BOWIE 


U. - COAST AND GEODETIC SURVEY 


THERE are three surfaces of the earth ' » waters of the two oceans, part); 
that are used by those who are dealing to the effects of winds and partly to « 
with problems of geology, geodesy and ferences in average barometric pressures 
geophysics. The first, and the one with over the two areas. Accurate level 
which we are most familiar, is the actual across the Isthmus of Panama shows t] 
irregular terrain, high in some places the water of the Pacific is about sev 
and depressed in others. It is the sur- tenths of a foot higher than the wat 
face with which we deal in our daily of the Caribbean Sea. What the differ 
activities. In the matter of its config- ence in level is for the waters to the wi 
uration, as referred to the level of the and east of South America is not know: 
sea, we find elevations as great as 29.000 for no accurate leveling has been ex 
feet in the Himalayan Mountains and tended across that continent. Level 
depths of water of as much as 34,000 feet in Europe, however, indicates that ther 
in the area to the east of the Philippine 1s some difference in the elevation b 
Islands. tween the Black and Mediterranean § 

The second surface is the geoid or the to the south and the waters of the Atla 
surface of the waters of the oceans and_ tic and Arctic Oceans to the north a 
of imaginary narrow sea-level canals west. The leveling in the United States 
extending through the continental areas. shows also that there is a slope of s 
This surface is not one for which a_ level towards the north. These dev 
mathematical formula can be written. tions of the sea level from a truly lev 
It deviates in a most irregular way from surface are small and must be due p 
a simple mathematical figure. But the marily to differences in water densit 
deviations are due to well-known causes, and in meteorological conditions. 
and to a certain extent they ean be pre- The third surface is a mathematic 


dicted. The surface of the oceans moves’ one. It is designed to be a mean of tl 
up and down as the tide-producing forees geoid or sea-level surface. It is in t 
of the sun and moon operate. When we form of an ellipsoid of revolution wit! 


I 


speak of the sea-level surface we have in’ its minor axis coinciding with the axis 


mind its average position. This can be of rotation of the earth. The inters: 
determined for any place on the coast by tion of the plane of a meridian and t! 
means of tidal observations and has al-_ ellipsoid will be a perfect ellipse. It 
ready been done at many places in this’ the surface formed by turning the ellip 
and other countries. But there are other formed by any meridianal plaae ar 

disturbance f sea level. The precise’ its minor axis. This mathematical s 
leveling resu how that for our coasts face of the earth probably does 1 
the surface of the water of the Pacific deviate more than one or two hund! 


Ocean is about one-half meter higher meters from the actual sea-level surf: 
than that of the Atlantie Ocean and Gulf at any point. The greatest deviat 
of Mexico. This difference is no doubt would be in areas occupied by gr 


due partly to differences in the densities mountain masses ¢ the deepest part 
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The development of the 
nee of geodesy made it possible to 
the 
usually called 


ne oceans, 
dimensions of 
tl e 
with considerable accuracy. 


rmine 
igure 


During the dark ages most people con- 
red the earth to be flat, 
sonably certain that the opinions of 


but it is 


Babylonians and Greek philosophers 
it the earth is round had not entirely 
into oblivion. When Columbus 
‘covered the Western Hemisphere the 
tion that the earth is flat was discred- 


issed 


a round 
Even to- 
y there are cults that will not accept 


l, but even then the idea of 
th was not accepted by all. 


idea of a spherical surface of the 
rth. 

From the time of Columbus to that of 
Newton held to the 
Newton 
is of the opinion that the law of gravi- 


most learned men 
pherical shape of the earth. 
tation, which he discovered and 
unded to the world, called for a shape 
the earth’s surface which would be an 
late ellipsoid. It required a 
idius at the equator than at the poles. 
created a stir 


pro- 


longer 
Newton’s announcement 

scientific circles and a controversy that 
vas only settled by the measurement of 
res of meridians in Lapland in high 
and in Peru at or near the 
Equator. It is evident that if the shape 

the earth is that of an oblate ellip- 
soid, the length of a degree of latitude at 


ititudes 


» equator will be shorter than will be 
The measure- 
ments made in Lapland and Peru sub- 
That epoch- 
work was 

out by the 
It was begun in 


1 degree nearer the poles. 


tantiated Newton’s views. 


making geodetic done by 


xpeditions sent French 
Academy of Sciences. 
Pern in 1735 and in Lapland during the 
llowing year. 
proof of Newton’s theory as to 
shape of the earth led to the measure- 
nt of many other ares of meridians. 
additional made it 


measured are 


possible to dete rmin 


racy the figure of tl 

men who hav 

figure of the earth 

Airy, Bessel, Clarke and Hayf 


results have b 


famous 


charting the oc 
island and continental area 
entifie researc! 

In order to determine the 
earth, it is m to measur¢ 


cessary 


tances between plac s on the earth’s sur 
which observ: 


face at astronomica 


for latitude 
made. 


] 
longitude have 
} 
‘ 


and 
The distances are determi 
In the 
sciences of geodesy and astronomy 
difficult, and in 
termine differences of longitude wi 


triangulation. early days « 


fact impossible, to de 
th the 
requisite degree of accuracy. In conse 
quence the early figures were based on 
astronomical latitudes only The diffi 
me when 


use shortly 


culty with longitudes was overe 


wire telegraphy came into 
before the middle of the nineteenth cen 
tury. 
local times at two distant places could be 
compared the difference in their 


longitude derived. Recently the deter- 


By means of the telegraph the 
and 


mination of the longitude of a place with 
respect to a base station has been greatly 
facilitated and simplified by the use of 
radio time comparisons. 

For many years astronomers have made 
the 
their positions in the heavens can be pre 


observations on stars from which 
dicted for any time in the near future 
The 


astronomers are used by the geodesist in 


star catalogues prepared by the 
his determination of latitude and long 
tude, 

extension of 


and these serve as control for 


‘ 


rreat networks oO! 
triangulation. 
According to Norlund, 
triangulation was first 
Brahe, the 


when 


famous astron 
connecting his 


Uranienborg with the eh 
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Copenhagen, Helsingfor, Lund and many 
other places. He also measured a base 
line to control the lengths of the sides 
This triangulation was 
for it 
the invention of the telescope. 

The first that 
classed as of high accuracy was that of 
France, 1669, for 
instruments for measur- 


of his triangles. 


of low accuracy, was done before 


triangulation may be 


Picard in begun in 
which he used 
ing horizontal angles that had telescopes, 
spider threads and microscopes. From 
Picard’s time to the present, great prog- 
ress has been made in the development 
of instruments and methods used in this 
class of work. 

Triangulation is based on the simple 
mathematical principle that one can com- 
pute the lengths of the two other triangle 
sides if the length of one side and the 
values of two of the angles are known. 
In actual practice all three angles of the 


triangles are measured, and only occa- 
sionally is the side of a triangle actually 


measured as a base since a computed side 
can be used as the known length of a sue- 
ceeding triangle. The vary in 
length from five to fifteen miles, depend- 
ing upon the terrain. The measuring 
is done with invar tapes or wires. The 
probable error of the length of a base is 


bases 


seldom greater than one part in one mil- 


lion, or about one sixteenth of an inch 


per mile. The error of a measured angle 
is seldom as great as one second of are. 
An are of triangulation consists of a 
continuous chain of triangles. One side 
of the first triangle is used as the base of 
the tri- 


angle depends for the lengths of its sides 


second one, and in turn each 
on the length of a side of a preceding 


triangle. Bases are measured at inter- 
vals of from ten to twenty triangles, as 
a check on the accuracy. 

In areas of hich relief the theodolite, 
used for measuring the angles of the tri- 
angles, is supported by a low stand, but 


in terrain of low relief, steel or wooden 
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towers must be used to elevate the instru 
ment to such heights as will enable t} 
observer to see the other stations t! 
form the triangle. The objects sighted 
on are electric lamps placed over the st 
tions as it has been found that observa 
tions made at night are more accurati 
than those made during daylight. For 
merly, observations were made in day- 
light on heliotropes, whicl. consist 
mirrors illuminated by sunlight. 

The longitude of each triangulatior 
station may be computed on the adopted 
the earth. Th 
ellipsoid used in this country is that 
Clarke of 1866. At intervals of from six 
to ten triangles the astronomical long 


ellipsoid or figure of 


tude and azimuth at a triangulation sta 
tion are observed in order to control t 
azimuths or directions of the triangu 
While a single astronomi 
serve as the initial station 


tion lines. 
may 
for a triangulation system, yet it is d 


station 


sirable to have many astronomical st 
to fix the triangulat 

system in its most probable position or 
the surface of the earth. The triangu 
lation net of this country 
67,000 miles of connected ares of triang 
lation and astronomical latitudes, long 
tudes and azimuths determined at man) 
It will be pos 


tions in order 


has about 


hundreds of the stations. 
sible for a new and more accurate fig 
of the earth to be derived from this gr 
mass of This 
for the officials of the Coast and Geodet 
Survey, and no doubt they will under 


veodetie data. is a task 


take this very important work as soon as 
additional funds and personnel are fur 
nished them. 

In deriving a new figure of the eart 
the mathematician uses the differences i: 
the latitudes and longitudes of the 
angulation stations as derived from t! 
astronomical observations and as deriv: 
from the computations of the triangula- 
tion. If there were no irregularity 
the 


actual surface of the earth and if 
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} 


were no horizontal irregularities in of about 60 miles below sea-level 
listribution of mass of the earth, the higher the elevation the greater is the 
rences of the astronomie and geo- deviation from normal density in the 
positions of the stations would be — shell below it has been found that the 
solely to the accidental errors of the pressure exerted by any large port 
gulation and astronomical measure- the shell on the 60-mile surface is pr 
ts and to the deviation from the truth  eally the same as that for anv . 
the adopted figure of the earth used tom of the shell of the eens hor 
making the geodetic computations. extent. At least it is safe to 
nder these conditions the dimensions of that this is true. for manv tests mad 
ellipsoid derived for the area of some widely separated parts of the 
country, such as that of the United jt out. The shell of the ear 
eS, should be about the same as those state of approximate equilibri 
tained from the data in other large ditine: thad wan termed **inest: 


ds 


great geologist, C. E. Dutton 
. ; may be defined simply as equal 
tlined in the preeeding paragraph. 1 

ie 


Conditions are not so simple as those 


> » isostatic eonditi a Ol 
irregular surface of the earth has 
effect of influencing the direction of 


plumb line to which all astronomical 


must be taken into account 
results are to be obtained in 


. . tion of the dimensions of the 
servations are referred. For example, 


plumb line will be deflected to the 
st at stations to the east and close to 


; 


astronomical and geodetic dat 
was done by Hayford when |} 


. the dimensions of the earth fr 
mountain range. At stations on the e dimension cal : 


of a continent the deflection will 
narily be toward the land and away 


this country Th 
tional Geodet 


? f "( *S eS 
m the ocean. Even low ranges of hills Hay ford valu 


et the plumb line from the direction 
is normal to the ellipsoid. With 
1 maps and charts one can compute 


and adopted them 
standard in 1924 
The dimensions of 


| allow for the influence of the topog- Ellipsoid of Reference 


y on the direction of gravity in de- ford’s work ary 
mining the astronomical positions of 
angulation stations. 
The topography, as is well known, is 
mass above sea-level and the defi 
y of mass in the oceans and seas.  Flattening 
t there is another disturbing influence. 
s the compensation, within the outer It would seem 
of the earth, of the topography. the earth derived 
ler the continents the density of the one continent should be 
| materials is less than normal, obtained from 
under the oceans the shell matter  tinent, provided 
rreater than normal. The normal account in bot! 
nsities are for the shell under the _ close to the truth, 
tal planes. The shell of the earth that the distri 
n which the compensating excesses densities in the shel 
| deficiencies exist extends to a depth what irregular and 


are 
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is not always perfect. In consequence, 


the computed effect of the 


compensation 


on the astronomical determinations of 


latitude and longitude will be somewhat 
and 


earth 


in error But this error is small, 


dimensions of the 


although the 
derived from data in different parts of 


the earth will not be the same, they will 


be very close together. They will agree 


osely than dimensions 


much more el 


obtained without taking isostasy into 


account. 
For research on the figure of the earth 
other branches of the 


consider 


and to 


science of geodesy there was formed 
many years ago the International Geo- 
detic Association. At the time of the 
world war about thirty countries were 


adhering to that organization. The sci- 


ence of geodesy has to deal with prob] 


that are world-wide and therefor 
operation of the workers of many 
facilitated. At pr 
there is a new geodetic 
of the 
Union of 


which about thirty-five countries are 


tries must be 
association 


Internat 


Geopl ysies 


branches of the 
Geodesy and 
hering. The union has been invite 
hold its 
ington, D. C., 
last convention of the union was he! 
Edinburgh, Seotland, in 1936. 

American Geophysical Union, a br 
of the National Research Counce), j 
organization of this country that 


triennial eonvention in W 


in September, 1939 


with the international phases of tl 
ences of geodesy and geophysics and 
the International Union. 





THE HANCOCK PACIFIC EXPEDITIONS 


By Dr. HUBERT LYMAN CLARK 


oO} 


ot Captain Allan Han 
itv of Southern Ca 
‘Allan Hancock 
Research’ 
ted renewed 
Hancock 
ar’s It 
world has as vet little realized 
these expeditions have a complished 


possibil Ties OF The new Toul 


‘ 


It is desirable therefore that 
account of these expeditions 
be presented to the readers of the 
Iric MONTHLY 
present series of Hancock Pacific 
tions began in 1931 and have been 
ed each year, the seventh having 
eturned from San Juan Bay, Peru, 
southernmost point as vet reached 
area Which the expeditions have ex 
(| may be briefly designated as the 
ern tropical Pacific. The American 
rom Los Angeles to southern Peru 
been extensively visited, and many 
ng islands, notably Cocos and the 
pagos Archipelago, have served as 
s for much biological colleeting 
marine zoology has been the chiet 
research, the land and fresh-water 
is Of places seldom visited by scie1 
have not been nevlected, nor has 
‘al research been lgnored Kron 
tart the work has been carried on in 
ooperation with the zoological de 


the University of Souther 
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available and ‘ and other p 

tives and reave are amply pro 

Seven years’ rience has led to a 
the landlubbers who — fection of il in provision for 


part of the scientific expected that is most unusual Mi 


Iler Diesel eneines are 


‘ 


powerful SS. Garth, of the University of So 
to enable her to cover nearly 300 California, has been on every voy: 
while all other operations for the Velero III and has become an 

‘at, ventilation, ete., are per uable adviser and director of the 

formed by electricity The ventilating — tifie work It is due in large meas 
system is so nearly perfect that though his unusual qualifications for the 


the port holes mia not he opened during that t] e 


the whole cruise, the air in everv room is so succe 


Velero IIT is 


The equipment of the boat for work 1h} al larve dredge and more thi 
{tty 


as fresh and pure as that on the decks The 
le so that 
} 


Ith deep watel S possible, but mo 


Marine ZoOopoou t| at there fathoms of wire cab 


need he ae LOSS 
lecting or carine for the dredging is do 


Runnine salt and fresh motor launches whiel 





THE VELERO Ili, 


IF It OR ( 





THE HANCOCK PAC 


‘aST TWO 
yooats, are 
| ele iti Is 

h carr 


ms OF Wil 





THE Sé 


NTISTS 


0 


southern California’s vreat mstitutions 
the 
and the 


Southern alifornia 


(one 


| Hiversits ol 
o Zoolowr 
Hancock's 


for animals and 


San Diee al Park 


notable traits Is 
ve his 
the San Diewo Zoo is 
As a 


rectors of Tl 


of Captain 


] 
| HSSO 


his great 


elation with there 


fore most natural member of the 


il nstitution, he 


boara of a 


has its interest always in mind and gen 


erally one or more of tt wrators necom 


pani the expeditious whether on 


sucl Pa | aboara 


11 


lol 


not 
Vel ro 


animiais 


representative IS 


always brines back 


Foo 


Liprypre 


the On the vo: 


completed Tie 


deck 


erowcded to the mit with 


more than ai hundred Hekmnads 


birds erestine 


reptiles 


TENTIFIC 


ABOARD 


MONTHLY 


lik VPAELERO 


huve tortoise 


menaverie 


large teuanas from the Gala 


Hanis 


condors and vu 


pPug- nose dl seals from t! 


ISlancas, Peneulis 


from Peru, 


spectacled bears, marmoset 


monkevs from EKEeuador, 


COUNTY, 


; > 
row | ahlatiia 


dlile and a aps bara 


tain Tlancock’s constant 


to 


“SSIS 


attention 


these His pets, 


of the best and comfortable 


care, 
though restrained, freedom in then 
and beauts 

The at f the | 


nivers! 


vork has been 
rofessor Lret 


hee ] 


= 
Llaneo n Ss sf 


from the 


Culloe¢h and ticddents have 


and a big Cl 


miterest im 


/ 


( 
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OCOS IST 


J 
/ 





east Two 
Grarti 
These 


Zieser 


» OCCHSION 
Tions 
awalt 


Ilan ( ock, 


“ae 


t} er 


e represt ntec 


Museum. the 
itl, The 

bia 

Avademy of Nat 
hart Aquar! i ana 
narative Zoology 


erests ; 


range of in 
enthusiast cally 
ves he has enjoy 
e seven expedition 
urge area in. the 
but those of 19 
e tau 
wWijoining Mexican 
itlving islands 
nm. notabl socor 
ed and 
(| WAS 
a\ to the Gal 
agitions hay 


; 


a of the ¢ malapagos extens 


pepper, 
have been 
Albemarle, ¢ 
itivable and James 


ted five times. Coe 


ovellest spots in the 


visits, and has 
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0 1} 


under Wiis \\ it} the ney Ila wo done ana the prob els to 


Foundation building, equipped Ile is developing a= vroup 


f zooloeists whose future work 


staffed, the progress of researc! 
evreat collections will receive ley evreat Importance and he ts prov 


petus. The intangible results aptain the necessary facilities for the pu 
Hanecock’s enthusiastic efforts of their studies. By his unusual wis 
our knowledge of the life of unassuming but keen interest and 
Pacific, alone the coasts and amone » cooperation, he is creating and dev 
islands of western tropical Americ » ine a center for biological research w 


less eauss to formulate but are } will bring added renown to Ame 
valuable Obviously he has rLre; é science and be a yo rmanent stimulus 
stimulated interest in the work the study of oceanic life 





OME PHASES OF HUMAN RESPONSE IN THE 
FRENCH ALPS 


By RAYMOND E. CRIST 


; 


INTRODUCTION 
live In an age of specialization and 
ne-made goods, vet many of the 
’S we use are still made by hand, 
ise Mass production methods are not 
ut their serious disadvantages in 
of their many advantages. The 
ted States, with only 7 per cent. of 
vorld’s population, produces some 50 — cornet 
cent. of the world’s manufactured — possibli 
ds, yet Americans are not necessarily from 
ingenious than Europeans or Asi as 
Climatic, economic, psychological 
tions—to mention only a few—are — hand 
emely favorable for mass production — be locat 
the United States. For example, the labor 


» cotton glove sold in five and ten 


t 
I 


stores, for use generally by work 

isa product that lends itself to mass 

luection methods. There are several 
sons for this: eotton products are 

ip because cotton Is grown and manu 

ired under almost optimum condi 

sin the South; the standard of living mounta 
the United States is relatively high; struggle 
ericans are accustomed to buying new becomes 
‘les as soon as the old ones show the 

signs of wear-——whether it be a 


tion of moves or automobiles il 


ll be difficult, for instance, to sell a 
opean a cheap automobile on the Chapar 
ind that it micht be out of stvle or village in 


d begin to need repairs at the end — seemed to 


vear, so that he could simply trade — sive study 


fora new one; vet this kind of sales mn part derived 


is an inducement to prospective buy Monsieur R 
n America enough to ¢ 
However, conditions are entirely dif 
nt in the Aid glove industry There 
three essential steps in the making ol 
d glove: the preparation of the skin Madame RK 


moval of the hair and fHeshy parts specialized 
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\ SMALL ESTABLISHMENT ON 


THE OUTSKIRTS OF GRENOBLI 


MONTHLY 


FOR 


DYEING OF KID SKINS 


1A 


the 


the 


her neighbor sews In 


the 


thumbs. while 


Ss OF on back Ol 


patterns 
gloves. Six months of apprenticeship are 
be 
done, two years before flawless work can 
he Madame R 
about eight hours a day four to six days 


works from five to eight or 


before passable work can 


Hhecessary 


turned out tries to spend 


a week at her work summer she 


nine A.M., and 
from two or three to seven or eight P.M 
as much advantage 


of the 


thus taking aS possi 


The rest time she 


ble of daylight 


] 
spends at her housework or 


| 
varden 


She can finish about two pairs 


an hour, at one frane fifty per pair. On 


an average she makes a minimum of two 


ITrancs a mont 


hundred and fifty 


AGRICULTURAL ACTIVITIES 
Monsieur R 


the average 


is a gardener, who earns 
five ftranes 


wine 


on about twenty 


a day for some twenty days a month 


boards at home, but is given all the 


WMPLOYS ABO 


‘ 
Wo ol 


he 


liters a day in the summer time 


he wants where works 


()) 


own plot of six hundred square met 


beans 


the h: 


and 


he 


home use, as well 


Corn 
feed 


hares 


raises potatoes, 


as ror 


rom ten to fifteen are kept 


hand all the time (there were eleve) 
July, 1937 
three weeks 


Meat of 


usually not more 


One Is eaten every 
fifteen to twenty a 
kind is a luxury 
t} 


addition to this small plot of rich va 


land Monsieur R 


any 


an week 


once a 


has a vineyard of 


thousand square meters, which ts loca 


ten minutes’ walk from 


at about a 
house well 


the 
vields thirty 


It Is ona slope 


sun. In a good year the viney 


heetoliters of w 


Ihe, 


poor year not more than seven 


sells at centimes to one fi 


fifty 


He makes no money on the wine 


from fifty 


wholesale—depending on the y 


since seven hundred liters 


years, 


tTwe 


Vee 


eCHyo: 


exposed 


In p 
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sary for home consumption, but he 
ade as much as two thousand franes 
His vineyard In good vears Apple 

cherry and walnut trees add 

othe family larder 
» total cash Income is some nine 
thousand franes—the equivalent hard pressed 

om three to five hundred dollars their children 
nding on the purehasing power, Ss, as her fa 


fluctuates constantly This is not 


at amount, but it Is more than thou education 


of other families make. Further sand franes 
because of the self-sufficiency of money as 
family along many lines, this is not interest 
adequate as it may at first for her 
intelligent 
\DUCATIONAL AND SOCIAL ASPECTS 


only child in the family 


r, fourteen vears old She 
a primary school where a 
courses are given. The nearest igs may 


chool. or ly ce. 18 al ("| ambery ° » er) 





AN ON THE NORTH SIDI 
OF GRESIVAUDAN 
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Se 
SEWING GLOVES IN THE NARROW STREETS OF LA PALUD 


JULY 14, 193% 


DIG. 4 OLD IVY-COVERED HOUSE OF MONSIEUR R IN CHAPARELLL~ 
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n marriage. He will thus add some been abandone 
re meters of land to his own. and 1f those wl 


; 


s lueky, his son will inherit the few who can 


s and carry on the tradition farms of the 


properties 
TRENDS IN AGRICULTURI ones 

lonsieur R. explained that a property 
th five thousand franes may be made 
eep a family of four or five members 

he lowest level of subsistence, wl 
operty valued at fifty to sixty thou 
| franes will brine in from ten 1 

en thousand franes. In a family 
ehildren it is becoming almost neces 
for three of them to seek work els 
re. Even those left on the land may 
reed to sell after a vear or two of 

erops or of low ‘ices becaust 
per crops. With the introduction of 


hinery many workmen hi 


tryside, and many \ 
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little work 
hamlet there were seven women 
ewing gloves. The; In front of 
solidly constructed cottages (Fig. : depress 
oused USTIeS al 
talked i the leg Ors 


narrow crooked stree 7h Ss 1) , ne tarift 


branches to be used nre yreal inclustry mig 
heaps of manure anc at Ci al wor ate as the Sv 
out farm tool Chicke rat , began as a ho 
chalantly in the streets J ’ wateh-m: lv 
take a picture was granted | a olite low permanently 
nod Work was not stopped fe F the nited States 


it Is expensive to work by art ‘no who had spent 


CON 

The conditions pictured 
rolng paragraphs exist 
Kurope. ELousehold indus 
firmly anchored among the frugal hard 
working people of the densely populated 
mountain areas that it would appear | work of 
the inhabitants of more f; vet known, vet 


regions to compete with them ) effect by tariff 


Call | tive Has barbed 


4} 





SCIENCE AND SOCIETY IN ANCIENT ROME 


By Dr. WILLIAM SALANT 


OLO 


bk economic interpretation of history 
polities which is associated with the 
ol Marx has Hiso h en) extended by 


] 1 . , ‘ 
rowers ne ( sclence 


+h Hesser 


stronves Oragonistl Tithe 


ment o cle > 8 expla ned 
{ 


) CCOLLOTRALGS wl . S 


needs of mankind to proy de 
xistence furnish the stimul 
nvestis 


} 


V rooted in 


commodities 
which is distinguished 
achievements 
ans and sociolog 


rable soil for the 
It is probably due 
hat led Buk arin 
economist and = soeiolog 
one of his works, of Rome 


lons OF antiquity that 

much ' progress 
Substant sume @oneclu 
Ss imp! edn address by 


eminent j ‘ | rian of mead 


researe 


; ; 


‘statements contradict the 
of other reecoenized workers 
According Sarto 


living historia 
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Phoer 


Ons WITT 


r conquered and enslaved 
] 
‘ 


appropl 


did not 


expert in ating i 


property that belong hem 


from the Etruseans 


| 


adress aS Well as 


Phey borrowed mucl 


l"} ey copied The their 


and learned from them some 


The 


architecture 


and manutactures 


them tor the art of mak 


trumpet candelabra, pottery and 


ther articles The Phoenicians and 


@lass blow ne 


Keyptians taught them 
I: 


m the Egyptians they also aequired 


} 


t| «* knowledge | chemical pro “eSSeCS t} Cy 


used in dveing textiles. The Greeks were 


their teachers not only of literature, 
philosophy and other cultural subjects, 


but they also imparted to them the knowl 
eclee ot 


Weavih’, 


technical methods as the art of 


too] 


metal-working, making and 
other information of a practical value 
Romans, like many other people, as the 
Greeks, thus absorbed and profited much 
nations, 


different. 


by their contacts with foreign 
but the were 


Whereas the knowledge 
priated by the 


results quite 


and ideas appro 
as stimull 


led to 


(jreeks sery ed 


to intelleetual ana (lis 


progress 
in sclence and new 
and the 


not the 


eovertes conceptions 


of man world around him, this 


was with the Romans and 1s 


Case 


well illustrated by the eondition of teel 


science in different pet 


nology and 


of their history 
In the last two centuries of the 


Repub 
much 


lie industry and commerce made 


Accord ne to Paul Lu 


Rostovzey the 


progress Is” and 


prosperity Was indeed 


considerable, and as might be expected 


would be accompanied by the introdue 


tion of a number of technologwical im 


provements. Machines driven by air and 


water came into use In industry, 
other technical appliances, suel 


nt R 


MONTHLY 


continuous screw, the pulley, 
clocks. Indeed there was a fairl 


list of various’ labor-saving 


Other became 


mnventions also 


even the uses of heat and improv: 


eal processes Still further 


alone the same lines was made in 


two centuries of the Empire, aha 
made or the s 


of Alex; 


owever, the n 


systematic use Was 
inherited from the schoo! 
Notwithstanding, | 
sclence 


application of and the ereat 


of invention, no discoveries were 
were dev 
Muse 
andria was the ereatest and last 


of the ane 


and no 


Indeed the 


new prine 


I) cs 
mavniniicent im ol 


lent world 


on such an extensive sea 
Not 


pose 


lone after the Romans bee 


their 


bevan Lo decay 


; 


authority on the G 
The batt 


beginnhi 


science 
Cynocephalae was the 


Roman domination of Greek land 
nning of the ret: 


The 


tradition wa 


was also the beg 


sion OF sclence decline w; 


rapid, however, as 


strong, but science began to languis! 


signs of degeneration gradually 


They could be 1 


the 


their appearance 


even in the work of best minds 


was quite evident in the writing of 
parchus, who was, according to Rey1 
the greatest astronomer of 
tarchus, 
Copernicus of antiquity 
that Hipparchus did not and coul 
escape the influence of his envirot 
which is generally described as the 
of the times, which was notoriously 
tionary and unfavorable, nay even hi 
to the development of new 
lenied that 


at times 
there was 
Some sScle 


| 
ana, 


were meager 
Tions, lacked originality 
Mathematics ¢ 


Zenodorius 


Diocles he ree itstanding n 


mtinued to make 


} 


Hy psicles 


por FTeSS 


matician 
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ns along the lines laid « 
edes, Apollonius and 
| made important contributions. 
veh some observations w 
in Alexandria, astronomical ae 
nainly consisted of texts which 
y contained some of the knowledge 
ered by previous workers. Worse 
superstition made inroads into 
my and was corrupted, becoming 
of astrology. According to He 
even Hipparchus helped to spr 
superstition. 
ditional evidence of the deeclin 
ire and the decay of science 1 
d by the degradation of miner 
idies of the mystical properties of 
ils, although scientific works on 
ls had previously been published. 
it other sciences shared in the down 
trend was shown in geography. It 
o longer concerned with the purely 
fic aspect, but became entirely de 
in the hands of Polybius, 
irchides and others. The main 
of geography, according to Polyb 
ind Strabo, was practical—to be 
by rulers and generals for their 
il purposes. Posidonius, who is 


‘ded as the last scientific investigator 


ent Greece, was an exception, as he 


some attention to the ser 


graphy. 
articularly marked was the retro 
he principal work 
} fr 


s subject was that by Alexander of 


nm of zoology. T 
lus, who lived in the first century 
It was a mixture ' 
s from Aristotle t 
Ss were added 
is of interest to n 
not given any enc 
‘ulture or medicine, whic 
ints, at least in some measure 
and backward state 
[edicine also had deteriorated and had 
en from the level it reached in the 
vs of Hippocrates and the Alexandrian 
1d when considerable scientifie inves 


tion was earried on and the medieal 


ment 


Aft 
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} 


solution of simple as w notions of Plato. However, he 
quadratie and cubic equations. He formed experiments of some import 
invented symbols for use in algebra. on refraction and made observatio1 
Until recently the work of Diophantus’ reflection with mirrors. Ptolemy 
had been regarded by mathematicians, posed a considerable number of fa 
Ball’® and others, as the earliest on the on his own and succeeding generat 
subject, but it is now known that, accord- which persisted for more than a 
ing to Smith,"! the Babylonians were sand years. And all this was a 
familiar with quadraties about 2000 B.c. plished in complete disregard of the gr 
As a reflection of the state of scienee of Aristarechus of Samos, whose remar! 
his time it is of interest to note that the discoveries and almost modern 
work of Diophantus failed to attract the antedated the writings of Ptolemy 
attention of his contemporaries. Not nearly four centuries, which str 
until his works were translated in the emphasizes the decline of science in 1 
sixteenth century into Arabie did he get Roman Empire. Hero of Alexa 


recognition for his contribution to mathe- may be included in this period, 
matics, and later when Regiomontanus probably lived in the first or second 


translated it in the fifteenth eentury into 
Latin Pappus, who lived at Alexandria 
in the latter part of the third century, 


tury a.D. His writings were of a p 

practical character. His work on mat 
matics was based largely on Euel 
Archimedes and did not contain 
thing original. Its main object w 


was the second mathematician of note 
in this period. His work was the starting 
point of the analytical geometry of Des- aid in surveying. His principal e 
eartes. Menelaus and Nichomacus, of the 
first and second centuries (A.D.), respec- 


butions were in engineering 
sisted of the invention of a 


‘ ie ° } tri » } OK rs t thy 
tively also attempted original research in !™Strument, with books on vaults, 


ing achines an rk ee) 
mathematies, but all the others were [5 machines and works on m 


‘ which were derive Tr Arch 

mere commentators. In astronomy Clau- Fie hoo! re d d from Archim 
. . . . ) 1K » PC li r ose wevyTy 
dius Ptolemy was the dominating ficure. IS OOKS, esp cially } e on pr I 
His fame and influence rested for more 


than a thousand years on his erroneous 


ics, show many defects indicating « 
lessness and little regard for experin 
Among the ideas he appropriated 


conception tha® the earth is the center of 
others may also be mentioned the 


the universe, the sun moving around it. 


He also rejected the hypothesis of th matic theater, which originated 
e AISO "P1eceTe¢ ne ] OLnHesIsS O © 


Philo. It should be added that his w 


revolution of the earth around its axis. ; 3 
; gia : , have been of much value in thr 
Under the influence of his fallacious ,. Beni 
: : light on the state of secienee of his 
theories and inaccurate observations the ' nape tay — 
agile s and furnishing the best account of G 
world remained long in ignorance of the : 
: ¥ mechanies. 
true explanation of the movement of the : 
; Medicine in the Imperial period s} 
heavenly bodies. He was also responsible — . ; 
; : ‘oe in the general decline of eulture 
for spreading superstition, as he devoted aki - 
one exhaustive account of Neuberge:"? 
considerable space in his writings to as- 


that it was in a deplorable condi! 


trology, in which he was a firm believer. 


; in the time of Galen. Owing to the 
He did not do mueh better in physies. 


of able thinkers and leaders capab 
In his optics he aeecepted the erroneous a‘ seer . 
developing scientific methods, sp 
W. W. R. Ball, ‘A Short History of Mathe- : : : 
1 TM . 1c Sg ee tion dominated medical thonght 
matics, Nia I anc ompany, ona 
1901 
David , : ripts athe- 2M. Neuberger, ‘‘ History of Med 


TV, 111, 1936. transl. by Playfair, Oxford, 1910. 


whatever medical research there was 
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me. The state of medical eduea- 
as at a very low level. The medical 
ss were taught in general eduea- 
institutions, and instruction con- 
of didactic exercises only. Even 
my was learned merely from books 
was no state supervision of medical 
on nor did the Roman rulers take , 
nterest in it, until Alexander Se earried on exp 


s, who was the first to appoint sala- His writings we 


teachers in medicine and to provide with many bra 


+ 


lecture rooms. In the absence of 
| by the state charlatanry flour- 
1, and Rome was full of quacks. founder 
rstition in medicine was wide-spread made vali 
e Imperial era, and even the medical important 
fession catered to the ignorant publie — the arteri: 


} 


approving of various magical and __ the heart 
rstitious rites as therapeutic mea- movements 
s without drawing much protest movements 
the cultured class, which also be- discover 
1 in them. However, it should be’ very close 
| that some of the Emperors of the studies on 
and second centuries did make an_ and the fune 
to improve conditions in the making num 
ce of medicine. All forms of super- mals for this pur 
n and the beneficial effects of mira his devotion to the 
s had such a hold on the mind of the in physiology, | 
that, according to Neuberger, he clinical obser 
nias and Suetonius fell victims to 
ind even Pliny was not completely 
from superstition. 
inks to tradition, however, the Ro- 
Empire could boast of a few medical 
who, for their day, may be regarded 
en of science and did make some 
‘ibutions of value, as Themiso, the 
nder of the so-called Methodist School 
Medicine, who lived in the first cen- 
ap. Another member of this school 


} 
} 


Soranus of Ephesus, who flourished 
» second century A.D. He wrote on 
braneh of medicine and left also 
litable work on obstetrics and how 
for the new-born child 
rchigenes was the best representative 
e Pneumatist School, which made 
ul studies of diet and investigated 
ffeets of wine and mineral water. 
ilso wrote on the effects of medicines, 


h we would now call pharmacology. 
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mind d 
acteristic of 
domination the 
their tradition « 


lost the 


the 
their path 


the attitude 


either 


ence, 
ecestors or lacked power or both to 
vhat, 
of the 


The ruling 


continue in may be 


asked, was Romans 
themselves toward science ? 
class being Roman and in possession of 
wealth and tremendous power, what in- 
did they scien eo? The 
was partly indicated above. It 
might be added that the what- 
ever his class, had even for 


terest show in 
answer 
Roman, 
less regard 


science than tl who fol- 


While 
Plato denounced experiment as a base art 
he at least regarded 

sublime study worthy of the attention of 


e Greek idealist 
lowed in the footsteps of Plato 
mathematics as a 
he exemplified by 
his own devotion to But not 
To quote Heiberg again, 
that 
and contempt for 
still the hall-mark 
An 


even of the 


philosophe rs, W hich 


+] " 
Lil 


sub}¢ ct. 
so the Romans. 

‘‘they had always in their hearts 
mixture of suspicion 
pure science which 1s 
of the half-educated.’’ 
of the lack of 
eultured, for pure science we 
He spoke with approval 


illustration 
most 
utter- 


esteem, 
re the 
ances of Cicero. 
if the 


except as it serves practical ends. 


mathematics, 

To 
ignored the interests of 
the 
examined, 


dislike of 


Roman 


what extent they 


is well shown when records 


activity 


science 
are 


of their scientific 
which were very scanty. Though much 
surveying and construction were carried 
on in the Roman Empire the mathematies 
used was translated from Greek texts and 
was reduced to mere rules that could be 
readily applied so that knowledge of 
theory and understanding of principle 
When surveying be- 
needed, 


were not necessary. 
yond the 


Greeks had to be employed, showing how 


simplest type was 


WwW ven r 
yy) t } ) 
ey I OL aDpTl 


merit on m 


OTK Oil 


matics was produced by Romans is 


known. The same was true of astro 


[In the natural s ces Pliny was tl 
standing figure, but 
compilation and much of it was 

Medicine did much | 


not fare 


his work was m 


Cato advocated the use of panaceas ; 


for physicians. The 


had 


works of 


no use 


translations 


Celsius 


value were 


Greek originals, as those by 


later by Caelius Aurelianus, who 
dered into Latin the works of Sorar 
Descriptive geography and ethn 
the hand 


smen. C©C 


received some attention at 
a few writers and state 
lust and Caesar made some eontribut 
in these branches, but of scientific 

raphy the Romans had little or no 

They were centuries behind the ar 
Greeks in this respect, as shown by 
which 


writings of Tacitus—in 


peared that he did not know that 


earth is round. The above account g 


a good picture of the state of scier 
the Roman Empire. 
As be expecte 


might be 
flourished 


under such eireumst: 
Astrology was highly regarded a 
science. It 


considered a was p 


with the eultured and even with 1 


lett rs 


Scientific work of any conse 
the 


noticed, was Greek in origin. Thi 


among Romans, as will have 


important scientists who worked ii 


Rome were Greeks and wrot 


their own language, while works of 


Latin 


cient 


ence in were translations 
Greek. 

It has been maintained by a nu 
of writers that science is due to eur 
and that its development is also st 
lated by 
factors. 
tance to 

a. - 


Feb., 1937. 


contacts, imitation and 
Merton" 
the effects of 


Merton, 


he + 


MONTHLY, } 


what 


SCIENTIFI¢ 


attaches much im} 
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relation as a cataly zer of seient 


| by others as conditions favorable 


en necessary for the progress of 


i i 


The cultural level and spirit 
age are assigned by a not small 
ber of historians and philosophers 
science as the determining factors In 
growth of science. Certainly some of 


above conditions existed in ancient 


e progress of science in Greece was 
ited with the development of trade 
ndustry, but their expansion in 
ne in the last two centuries B.c., under 
Republie and during the following 
nturies in the Empire, as we have 
failed to bring about a significant 
ance in scientific knowledge. Thoug! 
was some scientific activity the re- 
ts were immeasurably inferior to those 
Athens and Ionia centuries before. It 
uch below the level of Magna 

a and Alexandria. 
explain the state of science in lands 
r Roman rule the history of eco 
mie, political and social changes must 
taken into consideration. As in the 
f other ancient peoples, agriculture 
raising of cattle formed the chief 
; of their subsistence in their early 
‘'y. They were then peace-loving 
industrious farmers, but driven by 
ssity they later became aggressive 
| warlike. The need of more land be 
me urgent early in their history, as 
soil was poor and could not support 
m adequately nor provide them with 
necessary materials for the manufac 
of elothes and other necessities. 
y therefore attacked their neighbors 
| deprived them of their fields and 
r eattle. Due to their backwardness 
| the primitive methods of agriculture 
since Campania, Etruria and Lnu- 
a were not able to supply enough 
d, the Romans also made war on 
‘ily, Africa and Egypt to obtain cereals 
ch these lands raised in abundance. 
Conflicts multiplied, became prolonged 


ifie 


ht. Commerce and industry are 


did 

This influx of 
rich the mm 
days of C ! 


with very large 
tunes whicl 


little or no 


extravagzal 


truly 


prosper 
demand 
money 1 


iz yre 


i 
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which led to speculation rather than to 
the development of constructive enter- 
prise and increased production. With 
slave labor in abundance there was natu- 


rally no need of new and improved meth- 
ods to make enterprise profitable. Only 
such appliances and processes were Intro- 
duced which were absolutely necessary, 
as when the tasks could not be satis- 
factorily, or at all, performed by human 
hands. Those already in existence and 
inherited from the Greeks and others of 
previous ages sufficed for the very limited 
needs. Besides, a class bent largely on 
spending and ease could not be expected 
to, and in fact did not, possess the mental 
attitude which leads to invention and 
supports or encourages discovery. More- 
over, the outlook on life under these con- 
ditions was not the same as in modern 
times, when those who control production 
and exchange invest their profits to ex- 
pand their enterprise and improve meth- 
ods to inerease profits. 

As might be expected, the methods of 
agriculture were scarcely, if at all, im- 
proved with thousands of slaves on a 
single latifundium. The Romans of the 
period of the Republic were centuries 
behind the Greeks and Egyptians in this 
respect. Their agricultural implements 
were made of bronze and were usually 
manufactured on the premises, and 
seythes were not even sharpened with 
stones as late as the first century B.c. 

The backward condition of technology 
was not the only factor underlying the 
decadence and the retardation of scien- 
tific development. The wars, foreign and 
internal, absorbed the energy and de- 
stroyed large masses of men. The classes 
from which scientists and inventors are 
recruited suffered heavy losses and those 
who survived could not but be affected 
by the prevailing ovtlook of their class 
upon life with abnormal tastes and un- 
healthy extravagant mode of living, 
which alone unfits body and mind for 


any exertion, not to speak of productive 


scholarship. 


Fowler pointed out that the very lar 


number of men killed in the wars 
on during this period greatly 


rated family life, divoree was @ 


Cal 
aet 


(Ty 


and the women became neurotic 


effect on their progeny must have 


} 


unfavorable and undoubtedly cont: 


uted to the mental, moral and | 


deterioration of the Romans. W 


therefore, a number of factors 


which combined must be detrime 


science as indeed to every form ol 


lectual activity. Nor ean it 

strongly emphasized that the free 
the individual, not only of the sl 
even of the citizen, had always | 


yhy 
~~ 


be 


“d m 


ive 


yee! 


stricted in the Roman world. The 


vidual was at first subordinated 


ty) 


nt 


welfare of the primitive family or ¢ 


and later to the interests of tl 
when he was tied to the army ar 
deprived of freedom of action. 1 
sibility of self-expression and « 


1@ SI 


id 
“he 


levi 


ment of his individuality—the very 


dition so essential for scientific progr 


and which contributes so much 
advancement of science and also 
ophy were absent in the Romar 
from its early history. 


As was stated above, science during t 
n 


period of the Empire too had 1 
with much encouragement, and « 
ceptionally did the Greeks and 


to 
p! 


1 W 


101 


] 
mity 


ever the Romans themselves make s 


contribution. The reason must aga 


sought in the state of society. Ex 


and social conditions in this period 


undergone a considerable, though g¢g 


ual, change from that which prevail 
‘p i} 


the latter centuries of the Re 
Many improvements were introdu 


only in manufacture but even in a 


ture. On the latifundia, accor 
Rostovzev, agriculture was ear? 
along capitalistic and scientifie lit 
placing the primitive peasant e 


Pliny the elder is authority for the 


ment that the works of Varro, C: 


ced 
vide 
lit 
1] 
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iCU 
vs 
“yy? 
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Columella were used in their efforts 


improve agricultural methods. 


Thi 
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rata now as before. 


nsideration should be given to the fol- 


re established a new 
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icularly interesting in view of the serfs of the m 
that just at this time slavery began’ different from 
lecline, thus indicating its inhibitory tem of labor 
t on the progress of technology and | | to 
lvancement of science which some family « l be s 
s results from it, especially when sci- personal m 
is In its formative stage. However, The social ¢ 
vithstanding these gains, economie form of b 
technological, science in this period the free cit \ 
ed to profit substantially. Some ac- middle elass, tl 
ty there was, as shown by the work of a class that was 
few men, but in the main, as pointed Nor was S 
above. science continued to show de- ber of new f: l 
oration. Analysis of the state of so- profoundly and s 
ty reveals that some of the factors modified society 


eved to be inimical to the development ¢ 
nee during the latter centuries of  t! 


c 


‘] 
Republic per isted. The mode of 


IN ANCIENT 


ng and the outlook of the ruling class nomie rm 


1 not changed. Extravaganee and 


xury were still characteristics of the w 


althy and also of the high officials. — th: 


Many forms of self-indulgence producing ene 


‘rvation and an abnormal state of mind _ th 


re quite common in the higher social fact 


But above all due ti 


ing factors which are of particular 
portance, as they help to explain the ar 


te of science under the Empire. 


Though industry and commerce had me 


atly expanded, agriculture still re- fr 


mn 


id 


ned its supremacy in economic life and Nor 


latifundia continued to inerease in 


mber and also in size. Indee 


rica was in the hands of six owners’ whe 
it the year 100 a.p. The effect of the Asi 


longer were the markets flooded with 


s of thousands of captives. But the rec 
mendous power and influenee which to « 
owners of the Vast prince v estates were 
‘rted on politics and in society would ind 
a : 
‘essarily lead to some governmental whol 


} 


x Romana and the suppression of indi 
racy are important in this connection. ric] 


ion to remedy the shortage of cheap ve! 


r and prevent the impending ruin of 
rreat estates. The government there- an 
institution. the 
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ni, who were the precursors of the  shov 
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of science an ei0-economic 
naturally prompts the quest 
ence made such strides in some Greek 
What was there in Ionia, Athens 
Alexandria and Magna Grecia tl 

made science possible 

Greek, like Roman, society was based 
on slavery, and agriculture was the main 
occupation of the Greeks. Commerce and 
industry were highly developed in the 
Greek state, but, as we have shown, these 


also reached respectable proportions in 


Ancient Rome Class eonfliets resulting 


In ¢ivil war and foreign wars also were 
common to both. Analysis shows, ho 
ever, that notwi tanding thei 
larities the societies of Gre 
differed radically in many respects 
Attica and the islands of Gr 
there were no large estates or latifuns 
Aceording to Glotz'* in the fourth cen 
tury B.c. in Attica an estate of forty-five 
acres was not eonsidered small, wl 
those who owned about sixty-four 
were counted among the rich la 
This was also the ease in Asia Minor and 
the islands. The love and respect the 
Greeks had for work is shown in many 
ways. All the landlords, even the rich, 
worked the land with their own hands, 
in striking contrast to the Roman owners 
of the latifund a. Slaves were, of eourse, 
employed, but mainly as domestics. 
Greek farmers used much skill and inge 
nuity, as they had to in order to improve 
the land, for the soil was very poor, 
which explains why slaves were employed 
so little in agriculture. As Xenophon 
said, the Greek farmer had to keep his 
eyes open and ask questions. In other 
words, he was compelled by the nature of 
his existence to observe and think, which 
thus made the Greeks such keen observers 
and alert mentally. Attica was poor in 
raw materials for use in manufacture and 
had few agricultural products. Hence 
trade was important and, the roads being 
bad, maritime commerce was necessarily 
“Gustave Glotz, ‘‘ Ancient Greece at Work,’’ 
Alfred A. Knopf, New York, 1926. 
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developed and shipping made 
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eally and was so 
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ry became 


even by 


om t 


ame supr 


sO important ec 


highly esteemed 


some philosophers, 


Socrates, that craftsmen acquired 


ical 


makers and other 


power. Tl 


nian Assembly 


philosophers, like Plato and Arist 
had con 


labor 
ters 


{ 


tein] 


ere were masons, 
workers in the 


Though the nobil 


‘very form of n 


I 


\ 


‘itizens and even their d 


engaged in 


industry and trad 


} 


was a disgrace to do nothing to ¢ 


poverty, 


artists, 


said Pericles. 


Craftsm 


were honored, and comm 


eareers were not despised, even by 
ferred the liberal 


In this eonneetion it is w 


leetu 
( 
fesse 


{ 


and 


and took u 


ais 


ms 


me 


who pr 


of mention that 


rehants 


the sons oO} 


entered the 


p intellectual and 


cupations. Socrates was the son 


stone 


was a blacksmith, and Demosther 


the s 


were largely or in some cases almost 


mason. 


on 


of an a 


tirely employed 


nical progress was made. 


rmorer. Though 


in industry much te 


Attica received protection against 


and \ 


eyes of the government. 


} 


The father of Sop! 


Also slav 


at 


Slaves wer 


17 


vere considered human beings } 


as cheap as later in Rome, which n 


account 
and the better treatment. That s 
in Athens and other progressive 


for the 


of (;reece was 


Rome 


shown by their different modes of liv 


and 


» and the 


her 


ice their 


Greek eitizen of 


abstemious, frugal, 


shops and at other tasks too numet 


to mention. In 


progress of techn 


different from that 


territories it rul 


outlook on life. 


Attica, as in Jonia 


worked in the fi 


addition he sailed 


seas in search of trade or to explore 


settle 


In 


distant 


countries where 
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d him His m 
1, his ambition arouss 
stimulated and 


} 


"( adened. 
naturally 
mind, but the reaction was differ 


nd manifested itself in the quest for 
knowledge and led to the develop 
of new ideas 

Science and philosophy, inseparable 
it in that age, became t hief 


pation, and the 


s, for a smal! class, while some 
als divided their time between learn- 
and business. However, commerce 
ndustry do not always lead to intel 


il development and to the progress 


cienece. Corinth, according to Jardé, 


a creat commercial and cosnit politan 


It was known for its commerce and 
istry far and wide. It had built 
y ships for its trade with distant 

tries and had a powerful navy. N 
‘e was manual labor more or even as 
h respected and honored. Wealth in 
1 was unknown and there were no 
it landlords there. This, as will be 
it advantage for seience. 


though 


Corinth produced no sclenee. 


advanced to use ma- 
nes in some of its enterprises, espe- 
ly for transport. The reason ean only 
guessed. The commercial spirit was 
predominant that, like war among 
mans, it probably absorbed the energy 
the ruling and wealthier classes who 
1 leisure. And it is also worth men- 
ing, Corinth was a great pleasure- 


} 
| 


ving city. As the upper el: 


iss could not 
ive been large, it is within the bounds 
possibility that the pursuit of wealth 
| pleasure also affected unfavorably 
» still smaller group of the more gifted 
mong them. They probably could not 
mancipate themselves from the prevail- 
¢ attitude of mind of the ruling class. 
ee, as Clark’® maintained, it is not 
A. Jardé, ‘*The Formatio1 f the Greek 
le,’’ Alfred A. Knopf, Ni ‘ork, 1926. 
+, N. Clark, ‘‘ Science and Sx 
re of Newton,’’ Oxford Cl 
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AGE AND HIGHWAY ACCIDENTS 


By Dr. HARRY R. DeSILVA 


i PSYCHOLOGY. 


c 
> 
me Ol 


Ir will be the 
study the effect of a: on hig! 


dents in » light of available 
Since little 1 1own or done about elder 


users of tl lighway, special attention 


will be to the effect of the aging 


process on driving 
More than a quarter of 


in the United States is over 40 years of 


the population 


this proportion is steadily in- 


On the other hand, safety edu- 


age, and 
creasing. 
eation is only now being seriously intro- 
duced into our school System. 
Accordingly it will be years before pres- 


children will 


publie 
ent-day safety-minded 
replace our less safety-minded adults and 
the 
who 


improve the accident situation. In 


meantime, our unselected drivers 


trained on 30-mile per hour cars 


have to be retrained to drive their 


were 


will 





‘irst Issued Between 
and 1938 


7 No Drivers’ Lies nses 


Req ulred 


FLA ¥ tD I 


improved vehicles safely at the | 


rates of speed prevailing on our | 
ways. 

All but five states license drivers. O 
half of 


road test examination. 


about them, however, requ 


But even in 
progressive states the selective meas 
to license drivers have had little effect 


The si 


reason is that most state license laws w 


our adult driving population. 


put into effect recently (Fig. 1) and 
then motor vehi 
were exempted from examination. Her 


persons operating 
a considerable portion of our adult driv 
population has never had its ability 
right to drive questioned. 

Another fact commonly ignored is t! 
many of our elderly motorists learned 
drive relatively late in life when tl 
rather inflexible. Elde: 


habits were 
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AGE IN YEARS 


GRAPHIC COMPARISON OF STATISTICAL AGI KOU PIN ( 
STATES (EACH DIVISION OF A BAR REPRESENTS A 


ersons learn more slowly, and when they only reliable so 
ave attained a minimum standard of have only in isol: 
skill are more apt to be satisfied than ested in age 
youngsters. Many have never pushed on The 

» the higher level of skill reached by motor vehi 
present-day young people, so many of groupings tha 
whom receive rigorous training followed 
by an examination. Add to this the fact 
that elderly persons learned to drive with 
d, noisy, slow cars with high seats and 

rrespondingly easy visibility on uncon- There are, 
ested highways, and one sees a reason gs used 
is not whi 


Any Sl 


Satisti 


+ 


r present-day maladjustments among 
‘*old timers.”’ 


ut in spite of its obvious importance 
ere is a dearth of dependable facts 0” 
bout the relationship between age and 


otor vehicle fatalities. The reason is 
urly easy to find. State motor vehicle Che mo 
‘partments whose records represent the able do 
, viduals 
* From ‘‘ Motor 
United States.’’ E 
nting Office, Washington, Jeg 1938. portion 


passengel 
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AGES OF OPERATORS 


COMPARISON OF ACTUAL 


TRAFFIC 


ACCIDENT EXPERIENCES, WITH EXPECTED 


ACCIDENT FREQUENCY.T 


pedestrians on our highways varies from 
time to time, it is highly desirable to 
analyze the three groups separately. 

[t is particularly important to separate 
them in making any study of the influence 
of age, since we already know that acci- 
dents occur more frequently to drivers 
when young and to pedestrians who are 
old. fatal 
separated into operators and pedestrians 


Unless accident figures are 


it will be impossible to learn anything 
about the age problem. 

Another weakness of present-day age 
Statistics is that in only one state, Con- 
necticut, has an age census of drivers 
been made over a period of years. In 

t From a study made in Connecticut Motor 
Vehicle Department by WPA project 3231. 


Connecticut an age census has been ava 
1923. Up to 1931 it wi 
divided into 10-year age periods. Sn 
1931 it has been broken down into 1-y¢ 


since 


able 


ave froups 
The Connecticut studies show that tl 


average age of all drivers is 37, where 


the average age of all newly lice 


drivers is 28. The average age of C 
necticut drivers is increasing at the rat 
the 


1950 the average ag 


of one year with passage of ev 
four years. By 
Connecticut drivers should be about 4 
As can be seen by the accompany) 
graph (Fig. 3) the 
licensed drivers falls into the 20-29 ve 
that the 


drivers in the 20-29 age group have pr 


largest group 


also noticeable 


group It is 
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MILLIONS 








, Dcecllin ail we 
more accidents than arly 


er age groups. Approximately tl 


number of drivers are in the 60-year 


ip as there are in the 17- 


ithful off ler and that 
is a relatively unimportant 


before laving too much empha 
follies of youth we should take into 
ount the exposure in terms of year!) 
ize, the speed of driving, the age 
wtor among pedestrians killed, the 
evalence of intoxication and the differ- 


ty pes of accidents 


om safety and traffic engineering depart 


} 


nt, American Automobile Association 
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sirties are less fe than the lult his their younger days. For in spite of 

thirties and forties. There are fewer ing at slower speeds the accident rate 
drivers on the road beyond fifty, and up beyond fifty. 

although they drive less distance their Fig. 6 shows that the majority of { 
accident rate starts to increase again accidents involve operators and 


Fig. 5 was compiled from the replies of sengers who are in their twenties 


over 1,000 drivers of different ages when versely, the majority of fatalities an 


questioned about their preferred open adult pedestrians occurs in the fifties 
road speed. Since there was no compul-_ sixties. The aging process takes its 1 
sion to answering the question and since of the old pedest rian to a greater ext 
the person’s name was not taken, it may than the young one for a number of 
be assumed that the answers were about ferent reasons. Elderly people are 1 


45 j 








Age of Drivers 


PREFERRED OPEN ROAD SPEED AT DIFFERENT 


as truthful as could be obtained. The as spry, they can not see and hear as wi 
curve shows that young people drive at and they succumb more readily to 
higher average speeds. Possibly they are injury. The older person as a pedestr 
also more inclined to minimize their re- has even more need to be trained in safet 
ported driving speed than their elders. than the aged motorist. A considerat 
At any rate, we have evidence that young of the death rate at the different ages 
people in their twenties not only drive’ in Table 1 shows that the pedestriar 
farther than older persons but also faster. the fifties and sixties is the most dan 
Were the fifty- and sixty-year-old drivers ous risk. Since all motorists are 
to drive as fast as the younger people pedestrians, safety education among 
they would undoubtedly have an even’ motorists ought to help in the proble: 
higher accident rate. Persons beyond _ training old persons to cross the highwa 
their forties can not expect to continue _ safely. 

to drive at the same rate as they did in Table 2 shows the incidence of alcol 
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TABLE 1 


IONSHIP Betrw NH 
|’ } 


urvivors 


of 100 bor 


imber killed 
cent 
" 
to 


N 


100 


TABLE 2 
MHIOLISM AMONG DRIVER 
S IN CONNECTICUT 
1936 


Per cent 


alcoholic 


ber of aleoholie onerators from Connecticut 
ent of Motor Vehicles Bulletin “If You 
Don't Drive. If You Drive, Don’t Drink.” enced drive 
mber of all drivers involved in accidents from : Ss 
tical Summary of Trattie Accidents Caused than vouneg 
nnecticut—Calendar Year 1936." - 
I shall now 
among drivers involved in accidents 
Connecticut According to these re- 
ts the driver in his forties is most 
“juently intoxicated in spite of the fac. tion to 
t we learned in Fig. 4 that this age he is too of 


S 


iver is also the safest in terms of dis-  accid: 
ce driven. There is, however, not drivers a! 
h difference in the incidence of aleco- must pert 
between the man in his forties and the than heret 

in in his twenties and thirties. The Youtl 

ison more drunken drivers in their have the m™ 

rties are detected is that more persons The proport 
nk in their forties than at any other sents by far the 

Since drivers beyond their forties They drive 





THE SCIENTIFIC MONTHLY 


PASSENGERS 


farther than older drivers. ving le tions and emergencies is not as good 
experience and less responsibilities (there will be in later years. The chief ré 
are fewer car owners and less married ing virtue of young people is that t 
men in the younger age group) they un- have keener eyes, more sensitive ¢ 


doubtedly drive with less restraint and quicker reactions and a better coord 
are more interested in getting places in tion 

ahurry. They have less insight into their All these abilities serve young p 
own faults and into the possible defects in good stead and make them tne 
of their cars. Since they are continually pedestrians on the highway. This ts 
exploring new and unfamiliar roads they tunate indeed, since if they did not | 
are less well acquainted with the dangers these assets they wouid undoubtedly | 
that may confront them on the highway. @ higher accident ratio as drivers, cor 
ering their high rate of travel and 


] 


Their ability to respond to complex situa- 
vearly mileage and their habit of on 


rom eighth study of motor vehicle acci 
in the State of Connecticut by Richard 8. driving. 
What is the solution as regards 
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hu 





Training by a skil 


ing driver? 
itor before being allowed to take a 
a comprehensive 


> examination: 
est the 


nse examination designed to t 
er’s facility in handling a car under 
us road conditions; a traffie law test ; 

coordination tests 


rious sensory and 


ed more at giving him insight into his 


him. As 


» latter type 


he 


iknesses than to disqualify 


example of the need of th 
the following case: 


t may I mention th 


t 


\ trained driving instructor worked for 
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paradox of middle-aged drivers is that 
during the period of least accidents 
(45-50 years) we find the greatest inci- 
dence of alcoholic drivers 
How can we improve the middle-aged 
drivers? By educating them to avoid 
{ From a study made in 1932 by the Connecti 


cut Motor Vehicle Department 


yood Rating 
—> 
@ 








mixing drink and driving. By 1 
ining in a driver clinic, such as 
ployed in the Wichita Police Dey 
and the California Motor Vehi 


partment, all drivers who have a s 


moving violation or accident.’ 
The outstanding characteristi 


elderly driver is a decrease in 
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He is, 
rdingly, less able to handle himself, 
the 


experi- 


ity and motor coordination. 
larly as a pedestrian. On 
r hand he has had much more 
in driving than the younger driver, 
should be better aware of his own 
teomings as well as the defects in his 

Older 
heading 


ind the hazards in the road. 
ms, Owning more cars and 
les, possess a keener sense of social 
nsibility, which is at the basis of 
the 


never 


ng courtesy and caution. On 


hand, many of them have 

1 a license examination, nor learned 
lapt themselves to the tempo of mod- 
Although they may not 


into so many 


driving. 
mselves get accidents, 
’ Monograph, Har 
‘* Wichita 


‘*Driver Testing Results,’ 
Bureau, 1937, 98 pp. 
’»? Public Safety, Augu 


**Clinical 


Trafic 
Clinie, 
Treatment 

rnal, December, 


R - 15. 
tore,’? Police Jo 
XXIV, No. 2, 


1938. 


st, 1937, 


on account 
leisurely 


more cautious op 


they may, by hi 


adapt their 
driver clinic 
persons th: 
tecting Weak 
respects but 
supervisol Cal 
ers like sick 
helping themsel\ 
jective fact 


just as su 


campaign as you 





SCIENCE BY RADIO 


By Dr. F. R. MOULTON 


ICAN ASSOCIATION FOR THE ADVANCEMENT OF SCIENCE 


In these days of rapid political, eco- sented science as magic or scientists 
nomic and social changes, probably the heroes. They have not attempted 
most rapid and dangerous civilization startle the listeners or to repr 
has undergone, no one need apologize science as consisting only of bre 
for attempting to place before the gen- taking discoveries. Such methods w 
eral public not only the facts but also violate the very spirit of science 
the methods and the spirit of science, for encourage beliefs in magie not onl; 
science and its applications are the prin- science but also in all the affairs of 
cipal factors that are now transforming ‘They would prepare the way for n 
the world. Since the progress of science hysteria such as that which swept 
depends upon the social order, the rela- the country in terror of an invasion 
tions of science and society are recipro- utterly fantastic creatures from M 
eal. Consequently, the American Asso- The broadcasts of the association rey 
ciation for the Advancement of Science, sent science rather as enthusiastic 
which is dedicated to the promotion of joyful, yet sane and systematic, exp! 
science, is true to its declared purpose, tions of the universe about us and i 
even in the narrowest sense, when it Disavowing beliefs in mysteries 
serves the interests of society. But it is magic, they advocate confidence in 
not necessary to insist on this reciprocal perimentation and the processes 
relationship between seience and society, reasoning. 
for the broad mission of the association Ideals are one thing, and their ace 
is to advance the interests of civilization. plishment is often quite another. 

During most of its history the associa- so it is with education by the radio 


y 


tion was able to serve directly only its the radio has so recently become a\ 
members and a limited number of other able that its possibilities are practic 
scientists. In recent years, however, unknown. It is so different from ot 
noteworthy features of its meetings have methods that previous experience 
been effectively and increasingly placed little value in attempting to use it 
before the general public by the daily obvious advantage that it has is tha 
press. Now an amazing new means, the exceptional teacher may reach s 
radio, is available for reaching the taneously an enormous number of 
masses. Since January 19, 1938, the sons of all ages, occupations, educat 
association has spoken weekly over the cultural background and _intelliges 
blue network of the National Broadeast- An obvious disadvantage of the rad 
ing Company to all throughout the edueation is that it provides only 


country who have cared to listen. Now connection between the teacher and t 


fifty-seven broadeasting stations carry who are taught, and that connect 


its programs under the general title one-way, brief, leaving no permat 
‘*Seience on the March,’’ on Monday record and without opportunities 
evenings at 7:45 Eastern Standard repetitions. Clearly a means of ed 
Time. tion that is so new, that offers cert 

The ‘‘Science on the March’’ broad- very great advantages and that is b 
casts are an experiment in mass educa- by serious difficulties deserves cart 
tion in the broad fields of pure and consideration and a large amount 
applied science. They have not pre- experimentation. As has been remark 
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‘oadeasts of the association are in 
nature of an experiment in mass 
ation in a difficult field. 
ore the ‘‘Science the Mareh’”’ 
asts were 
sentation Was @g 
d the final plans for them 
in a conference witl 
ll and Dr. Frank! 
National Broade: 
Every one agrees tha 
principle in edueation is to cause the 
rs to think. Socrates became per 
; the most famous teacher in history, 
ause of brilliant lectures or care 
y prepared outlines of courses, but 
iuse he taught those who sat at his 
how relentlessly to doubt and to 
ym and to work out their own an- 
rs. And it 1s true that all the great 
hers whom we have known or whos 
itations have come down to us have 
<1 out above other members of their 
ession because they followed essen 
y the same method. This attitude 
always been the chief characteristic 
rreat teachers whether their special 
erests were in the dead languages or quiring min 
philosophy or science or theology Such are 
whether they looked back over the past often fall f 
sought to penetrate the future. In is asomew 
s method two minds strive together and del 
d sometimes clash on terms of approx! week af 
te equality. other « 
Sinee over the radio it is impossible for 
teacher and the person taught to sit 
together on a log and discuss the ques- Sometimes ; 
ns in which they are interested, the for some | 
irticipation of the listener must be others 
‘arious, as it is in the printed story. which to f 
good story the reader identifies him- ters from man) 
f with one of the characters. The  broadeasts h: 
lventures, the hopes, the anxieties, the measure of suc 


lures and the triumphs of the hero are and October 


His The satisfactory hero sometimes is 
lish and makes mistakes, he sometimes 
discouraged, but he persistently rises 
ve difficulties and in the end he 
umphs. He must have some human 

irailties or the reader can not identify 
mself with him; he must have some 
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out 


2? OOO 


None (retired, 

Among the many interesting facts 
tained in this summary, the most sis 
cant is that more than 60 per cent. of 

leg persons reporting listened to the bri 
High-school graduate ‘1. casts with family and friends. Th 


irade-schoo rr ate >.6 . 

: ra . ol graduat were more than casual family gatheri 
n school at present ) . - z , 

for in more than 51 per cent. ol the e: 
Education not given : 
the broadeasts were discussed in 


homes of the listeners. Indeed, in ab 

Conditions of listening 13 per cent. the printed scripts were | 
W itl P; l or ends 7 : 

th family or friend aa read aloud. It is doubtful whether t 


Mostly alone , se : S 
With aclene: ' 2 Is any more satisfactory form of gene 
Not able to li Ise pt ; education than free and informal dis 


sions around the family fireside wit! 
any compulsion or even the formal 


ie for persenal or family that are necessary in schools. Many 

File for friends, employees, « the applications of science tend to weak 
mers family ties; perhaps the radio can 
Tse } ( ibs schools, scouts 27 » 2 J . . 

- lubs, schools, made a very important force in resto! 

I’se for ures, sermons, rebroad : . , 

. them and raising them to a higher le 
CUSLS 

Dramatize or read aloud at hom 2 [If so, it may become for this reason 

Dramatize or read in clubs o t great service to our civilization. 


+} 


meeting ~_ Of similar import is the fact 


Dramatize or ad a he } ? 
so , nearly 28 per cent. of those report 
Dramatiz Nae t 


use the printed scripts in science ¢ 
schools and scout meetings, and 
more than 31 per cent. discuss the br 
easts in elubs, schools and chur 
Consequently, these experiments m: 
‘lear that broadcasts may help not 
to unify the family but also to integ 


community life 





COMMENTS ON CURRENT SCIENCE 


By SCIENCE SERVIC! 


“MONSTERS” TO MARS 
a Mars should ever 


earth and spread ae- 


upon ; i 
least rep e 


na 
Lion, aS a 
i them as doing, 
re would be for 
ymbine and retaliate by sending 


to Mars. As a pr 


‘acts 


s to 
irth-monsters’”’ 
tionary step the basic scientific f 
which the project would depend 
uld be worked out well in advance of 
Some of the dynamical prin 
‘Nn 


r need. ( 


les involved and the difficulties whi 

ild be met will be enumerated. Even 

: : pro yer 
from Mars 01 the 

locity, 


lez an invasion 
. retaliatory expedition from the 


fantastic, it raises interesting scientific 


t} e 
wrt 


stions that have astonishing answers 
‘*earth-monsters’ 


Inasmuch as the 


iid have to pass through at least forty 
it would be 


power 


f produci 


miles of vacuum, 
‘losed in an 
quarter ol 


Ion 
] 


for them to be en: 
some sort, presumably I 
. P 


+ 
*| 


essary 
tight vessel 
To serve 1tS pl rpose the sphere 


enough to hold a 


ot 
sphere. 
uld have to be larg 

nsiderable number of the 
conservative estimate would assign 

diameter of feet, and the mate 
iid have to be strong 


ls of its walls woul 


al 


*“monsters 


+ 


li 


twenty 


igh to withstand the Strains to W hich pou ] per 
pounds pr 
than 500,000 te 


e assume 


would be subjected. 
The first question to be considered is 4] 
the walls of the sphere 


thickness ol 
Under the as 


t would be necessary. 
uption that normal atmospheric pre 
e would be maintained in the interior 
f the sphere, we find that when it go 
to a vacuum the total outward pres 


ls 
‘ . 


; +4 
OL oO 


ild ex eed 2 700.000 poun 


ire would 


v this pressul 
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speed, 

the mi: 

product of tl ass and the s] 
the projec » in one direction equals the 
product of the mass and the speed of the 
gun in the other direction, except for 
slight effects of expelled gases and 
tachments to the gun. In 

heavy artillery, 

vessels, elaborate means must be provid 
for taking care of the recoils of the guns. 
An obvious advantage of a rocket is that 
since the propelling force is applied 
gradually, high velocities, and conse- 
quently large resistances by the atmos 
phere, are not developed. On the other 
hand, all the materials that are pro- 
jected backward during the flight of the 


rocket must be carried along at a great 


cost of energy until they are used. In 


order to get some idea of the practical 
aspects of the problem, it will be as- 
sumed that the twenty-foot rocket is 
launched with an initial velocity of only 
one quarter of a mile per second, which 
is well within the muzzle speed of guns, 
and that enough material is fired back- 
ward to maintain that velocity until the 
rocket has reached an altitude of one 
hundred miles, beyond which there will 
be no appreciable amount of atmosphere. 
At a speed of one quarter of a mile per 
second the atmospheric resistance to the 
rocket at the earth’s surface would be 
1,300,000 pounds and, gradually dimin- 
ishing with altitude, would vanish at a 


d, thirty bil 
rocket with its lo ighed ten 
which is less than the weight of a tw 


; 


foot h w sphere with even a half 


Il, the work required to get 


beyond the control of the earth’s atti 


tion would be 420 billion footpour 


Consequently, in order to get the ro 


out through the atmosphere at a velo 


of one quarter of a mile a second 


beyond the control of the earth’s eo 
ity, the material shooting back fro 
would have to do on it 450 billion { 


vounds of work. But to do this en 
| 


mous amount of work would require, e" 


at 100 per cent. efficiency, as much ene! 


as there is in sixteen thousand tons 


coal. Since a rocket weighing only 
tons could not carry an initial loa 


sixteen thousand tons, the impossib 


of ‘‘earth-monsters’’ going on a sue 


ful expedition to Mars is quite evid 
And the difficulties in the way of ‘* Mar 


monsters’’ getting free of that planet 


*¢ 


comparable, not to mention as seri 


ones in traveling many millions of m 


through interplanetary spaces. So 


‘ 


the silly season for ‘‘Mars-monsters 


come to a close. 


HUMAN CONSERVATION 


CONSERVATION of America’s me 


health should obviously be one of the fir 
concerns of the nation. Yet it is ree 
ing much less attention at present tl 


is the conservation of soil. 


’ 


4 


a 
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functioning of a democracy 


*1t1zZens must 


informed and in their rig! 

‘ a TT { XAT 4 >} Ay 5 
Yet, an estimated 1,500,000 LEARN TO READ 
United States are menta 


Another 1.500.000 to 2.000.- 


00 are mentally diseased. 
al disease is America’s worst 
problem. Six of every ten hos- 

beds are occupied by mental pa- 
Unknown numbers are. being 
for outside institut ‘ 
behind mental 
scientifically 
cancer. 

n extensive series of surveys of men- 
ilth in typical American communi- 

s strongly urged by the Committee 

Population Problems of the National 

ureces Committee, whose report has 
public these facts. 
ch surveys might assay the na- 

1's intellectual resources, reveal the 

and suggest methods for conserva- 

n, and possibly throw light on disease 

Jconomie factors, including unemploy- 
t, may be found to contribute to men- 

breakdown, and the differential birth 

which brings the largest families to 
worst homes may be found to con- 
bute alike to mental defectiveness, 
ntal disease and social inadequacy. 

‘In the past we have as a nation con- 

lered our natural and our human re- 
‘ces alike to be virtually inexhaus- 

the committee. ‘‘It has 
years 


warns 
as rather a shock in recent 
learn that the acreage of formerly fine 
rm land that has been permanently 
stroved runs into a staggering number 
millions. 
‘In exactly the same way our human 
ritage is not inexhaustible. Millions 
years have gone into building it up, 
as in the ease of the soil. The pos- 
lity of the wastage of genes favor- 


le to human development through so- 
lection 


conditions causing adverse sel« 


rgvests a more serious national problem 


’ 


an any amount of soil erosion.’ 
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no greater harm to his personality ap- 


peared to result than the development 


inferiority feeling and dis- 
ehension in the presence of 
a reading situation. 


‘*Had reading 


minor place in his program instead of 


been relegated to a 
the all powertul buebear it became, he 
would be just as well off educationally 
and far better off from a mental hygiene 


pol t of view 
WATERSIDE IMPROVEMENTS 
WITH a 


about to get under way, 
taking a critical look at plans for some 


new public works program 


it is worth while 


of the improvements that are intended 
at onee to make our communities more 
livable and to give jobs to the unem- 
Too often, public improvements 


ploy ed. 


have been SVnOonyVmOoUus with wholesale 


destruction by grader and steamshovel. 

Recently a group of European conser- 
vationists and landscape engineers got 
their heads together and drafted a set 
of rules to be consulted when waterside 
made. Their 


suggestions are worth pinning on the 


improvements are being 
walls of local public works committees 
and pasting in field supervisors’ hats: 
the 
landscape as nearly as possible in its 
least able to return 


(1) Improvements should leave 
original state, or at 
to that state very quickly. 

(2) River courses should be changed 
only when absolutely necessary; and 
then they should not be made rigidly 
straight, but laid out in gradual curves. 

(3) Islands, as ideal breeding places 
for wildlife, should not be destroved or 
disturbed. 

(4) Streamside should be 
Ifa 
stream must be widened, the eut should 
be made on the side with the least timber. 

(5) When ust be 


removed, they should be replaced imme- 


vegetation 


left undisturbed as far as possible. 


trees and shrubs m 

diately, preferably with native species. 
(6) New banks on a cut should be of 

natural materials, such as sod, brush and 


stone; concrete walls ari 


broken 
avoided, 

(7) Natural and ponds sl 
not be drained or destroyed, and 
either be 


stored to its nat 


lakes 


shore vegetation should 
undisturbed or r 
state as quickly as possible 

(8) Planners should carefully 
sider whether projected improve) 
will cause a lowering in the water ta 

(9 Bridges, dams, etc., should 
local material as far as possible 

(10) Long, 
levees, etc., are to be 

11) Drainage 
trees and shrubbery. 

(12) Definite plans should be 


straight lines in «¢ 
avoided. 


‘ts should 


proje 


worked out before digging begins 


ON THE SANDS OF TIME 
KENNETH JONES, village carpenter 
Mortlach, 
arrow heads in his spare time. 


hunts Ind 
For s 


years now he has been picking up « 


Saskatchewan. 


ous chipped flint spear heads, accom 
Dr. Frank H. H. Rober 


Institution 


of which sent 
Jr., Smithsonian arch 
gist, on a flying visit last month to 
little Canadian town. The pieces of st 
were I’olsom and Yuma points, art 


North America 


e later stages ol 


of men who lived in 


least as early as th 
last ice age—probably as much as 
thousand years ago. 

Dr. Roberts found himself in a dist 
country wrecked by draught and wi 
But at s 
it had bee 


lakes str 


the Canadian dust bowl. 
the distant past 
land little 
like amethysts down a long valley 
likely, Dr. 


time in 
pleasant with 


was then very Roberts 


leves, that the ancient nomad hunt 
who were the first human beings to | 
any traces of themselves on this « 
nent, camped there. 

The Saskatchewan carpenter’s 


head 


hitherto impenetrable chapter of hi 


collection may prove a key 


The ancient hunters themselves or t 


direct ancestors undoubtedly came 
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‘of North America from Asia 

of Alaska Kor five summers 

berts has been excavating the sits 

of their camps 1n northeastern 
lorado, which, it has been demon 
ed by geological evidence, was just 


edge of the retreating glacier, 


which summer streams created lush 
ws in which grazed great herds « 
species of bison and camels 
isk oxen and a few mammoths. 


How did men get there? To the north 
is a limitless waste of ice like the in- 
r of Greenland ay Huma 
ges hardly could have made their way 
ross it for thousands of miles, even in 
iny generations. The only possibility 
at there was a broad, ice-free cor 
r, for which there is considerable 
ological and botanical evidence, at 
me time during the Pleistocene, which 
vuld have ineluded the Canadian dust 
wl 
his may have been the time when thi 
nad hunters, on their slow way south 
mped around the Mortlach lakes, and 
this ease the curio-collecting carpenter 
iy have hit upon the earliest trace of ers like minut 
unan beings in North America. Other- and bnilds up 
vise, Folsom man must have waited for sturgeon. wa 
retreat of the ice to get there, for Most of 
re is geological evidence that the cor- highly 
lor was closed during the last part of form on 


) 
ieistocene 


Unfortunately the evidence is vague. ally turns u 


rhe winds have w recked any semblance digestive met 
soil stratification in the area so that But algas 
e finds can not be dated. But. some- TI ey come 
here in Alberta or Saskatchewan there lives in a 
1y be an undisturbed site where Fol- form gree! 
m man camped, and whose fortunate 4nd appare! 
der will have hit upon one of the key 1m fixing 
ts of North American archeology. fertilizer 
THhomas Henry supposed 


Ol tree _ 
ALGAE AS SOURCE OF FOOD damp sh 
Most of us, even though we may claim heir sil 
» creat degree of ttanical knowledge, 


recognize the lesser plants, fungi habiting o 
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THE RUINS OF HITTITE PALACES 

THE mysterious Hittites are not nearly 
so mysterious as they used to be. Arche- 
ologists are persistently digging up Hit- 
tite cities in Asia Minor and Syria to the 
north and northwest of Palestine. <As a 
result, Hittites are now classed respect 
fully with the big powers of ai tiquity, 
and their two eras of expansive empire, 
when they dominated wide regions of the 
ancient world, are being restored in some 
detail to pages of history. 

One gap in knowledge of Hittite for- 
tunes has been the time between 1650 B.c. 
and 1400. That was between the two 
ereat empire eras, when Hittite kings 
seem to have lacked the militaristic urge 
to power 

So, it is a red letter Hittite day when 
Sir Leonard Woolley, excavating for the 
British Museum at Atchana near Antioch 
in northern Syria, finds a Hittite palace 
built about 1600 B.c. and burned near 
1400 

Whether the era was considered a time 
of fortunate peace or one of weak depres- 
sion by people in those days, the palace 
ruins at Atchana suggest that Hittite 
rulers there lived well and conducted 
business as usual. 

Wrecked by fire though it was, the 
palace ruins tell a lot to an archeologist. 
Sir Leonard identifies suites of rooms 
with bedroom and bath and points out 
women’s apartments marked by the 
combs, pins, trinkets and toilet boxes in 
the debris. Other rooms containing little 
besides clay tablets and wine jars are 
presumed to belong to seribes the Ssec- 
retaries and clerks of the palace 

In one annex to the palace is a suite 
of work-room, bedroom and _ lavatory, 
which belonged apparently to the ar- 
chivist, since a room built especially for 
storing records is near it. Most of the 
tablets stored here were removed in the 
fire 3,400 years ago, but elsewhere in 
the annex offices about 300 clay docu- 
ments awaited the archeologists of 1938. 
These may add history of the obscure era. 


THE APPRECIATION OF MUSIC 


Love for music can be explained by 


psychologist. Dr. Carl E. Seashore 


the University of Iowa, who as ps) 


rist has for years been studying and } 


dicting musical ability and appreciat 


scouts the idea that love for music is 


inexplicable emotion. 


Love of music can be accounted fo 


five grounds, he writes, in 


t 
Educators Journal. The first reason 


ye 


physiological. We have an organism t 


registers music and responds to it sor 


) 


what like a resonator. Not only the 
tral nervous system is affected, but 


peripheral nervous system, all the 1 


cles, all the internal organs, and es) 


cially the autonomic system with its e1 


erines which furnishes a physical basis 


for emotion. The whole body is put 


) 


a glow of well-being by the pleasure 


hearing musical sounds. 


A single sound may be beautiful 


} 


itself, like a flower or a human fa 


The untutored mind and the musi 
trained can alike delight in their el 
quite apart from their utility in bi 
ing up musical form. 

Delight in ‘‘harmonie structure, 
melodie progressions, the rhythmic 


terns, the qualitative modulations, in 


; 


T) 


flow of beautiful sounds’”’ is another r 


son for love of music. Musie¢ earries 


through the realms of creative imagi 


tion. 
We love music also because it is 
language of social bonds. Music i 


message and can move the social gr 


into concerted action and into a feel 


of common fellowship. 
Finally we love music because it 


~ 


means of self-expression. It furnishes 


with the joy of putting into a fitt 


medium our love, our fears, our s' 


pathy, our feelings of fellowship, 
communion with the Divine. 

On these five fundamental grou 
says Dr. Seashore, rests the psyel 
gist’s adequate explanation for why 


love music. 


) 


1 
‘ 








NEW CURES FOR OLD 


By Dr. JAMES FREDERICK ROGERS 


OFFICE OF } CATION, WAS 










IN man’s earliest endeavor at finding 






source of his aches and pail S, his cine man was called and did | best but 
vers and his prostrations, it was a without results. The sick , 





somebody, not a something, that got the worse rather than better. By a 







me, and that somebody (as real to him ill luck, the man of med 
hand or foot) was not the sufferer’ than one f: e t redit. ‘J 
self, but an evil spirit lurking around was told of a healer wit] 






» corner with nothing better to do than in an 






take delight in hurting one’s head or — sent 



























rhting fires within one’s frame. The consulted with Medicine M N 
re? Anything that would drive away One—// t Ss 
torturing demon. their ideas and methods I r 
Now devils, like other folk, should re horribles were identical. It was evident 
nt the disagreeables, so the man for the’ that the r rees the « had 
ision—the healer—the medicine man been exhausted s r as 
the tribe—logically assailed the eyes was concerned put ther 
the evil spirit with his horrid appear- medicine, as we ; tl ( ( 
e and his dreadful anties, battered the medicine men, were in da Si 
rit’s ears with the noise of his tom- thing must be done A ¢a 
1, provoked the spirit’s nostrils with cantation containing a decoction of loat 
odors from decoctions of noisome some things toad’s ¢ nal 
nes, and befuddled the spirit’s men Ssiime Vas nand W) ! are! ul 
ty with puzzling jargon. The maley- evil spirit from the « 1 dat 
nt spirit often (though sometimes’ ing venture, but it worked 
th due deliberation) betook himself better than a cl ) i 
sewhere. At any rate, in many cases, tr ed. The n everare W ‘ 
headache passed, or the fever sub down be \ ), ar wit 
d, and the medicine man received the undigested mea A new e! 
lit, with, incidentally, some remun- had set in—the age of dr 
tion for his valuable services. That The new field was pt 
‘was not always successful was no mat- ited. The anima retal | 
r of wonder Some spirits must be  kingdo \ 
specially stubborn Moreover, had he new cures as fast as f 
Vays effected a cure there would have New di iter new arug had i Aad 
been, there and then, an end to the evo- for hu iS Ol yt 
on of therapeutics, there would have drake to musk and 
en but one kind of medicine man—and iver oll 
his story would never have been written ends of the eart! hey f lt 
Paradoxically, progress in cures was the and stuffe 
itcome of failure to cure, and failure to rom floor { It’s a lor 
re meant, likewise, further study and _ teresting s The ma 
vision of ideas of ailments. ord r for a long time t nev 






And it came to pass that the chief 


DVI 


worked more wond { s the 


the 


potion . 
gathered in wi 


appropriate phase 


were 
magical neighborh 
might be 


legion, and wl 


n they fa i. 

possibility that 
them 
tive If one would not cure 
half them, 


pounded, would do the work. 


Was always the 


combination of would prove effee 


certainly 
dozen of earetul \ 

he phy- 
sician and the apothecary, as well as the 


ved 


a cure, and often, as 


patient, honestly belli they would 


produce in the days 
ilar medi- 


of the nol ier and more spectar 


cine men, the sick got well. In fact, some 


of the means used were genuinely helpful 
and in process of time have proved their 
worth 

And a new magician arose, even in the 
nineteenth century, who said, and doubt- 
believed, that he the 


potency of a drug by dilution—until a 


less increased 
dr »p of the substance, as formerly dosed, 
added to a pail of water was pronounced 
more powerful for good (it was certainly 
the 
The ‘‘homeopathiec’’ 


less potent for harm) than unsub- 
limated substance. 
dose cured—on many occasions and it had 
always the quality of harmlessness 

The end of drug cures is not yet, for 
the 


eathartics, diaphoreties, 


there was some small good in long 


line of emeties, 


diuretics, antispasmodics, hypnotics, 
emollients, digestants, demulcents, altera- 
tives, ete.—in large or in small dose, 
concentrated 


taken 


internally, sold in plain packages or in 


singly or in combination, 


or dilute, applied externally or 


containers of attractive shapes with cos 
tumes of many designs, prescribed by 
physician or by pharmacist, advised by 
their recipients or advertised in the daily 
hews. 

the 
He had a splitting head- 


To return again to earlier times 
chief was sick. 
ache for which neither incantations nor 
drugs availed. Something new must be 
tried. A medicine man of rare imagina- 


tion (imagination has been the source of 
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suggested 


all scientifie achievement 
the evil spirit did 


had becom 


mayl 


the reason why 


avaunt 


was that he 


oned in the roya 
was another mo! 

not the head of 
bothered h 

which he was banged a 
a bold u 


evidence 


with a stone ax 
taking, but 


at a most primitive time the operatio 


there is ample 


trephining the skull, with implements 
successfu 


stone, was done and done 


with survival and with cure. Sure 


was begun, and with ups and downs |} 
reached its present state of develop 
The modern surgeon is sometimes dar 
fearless as | 


but by no means ever so 


who, in remote time, without anesthet 
opened the skull of 
flint. 


The blood was noted by physiolog 


his patient Wi 
sliver of 


of early days as something neces 
hence, of much concern 
health. They named it ‘‘vital fluid 
There might be too little of it, th 
thought, and maybe there might som 
times be too much of it. Did not a flu 
ing of the face and beating of arteries 


life and, 


the neck accompany headaches, apoplex 
and fevers? Then there was phlegm. 
needed no anatomizing to discover tl 
A 
was nothing more nor less than an exces 
Then bile—there m 
be something very significant about t! 


there might be too much of that. 
of this ‘‘humor.’’ 
for often there was ‘‘too much’’ and 


We 


maybe it turned dark when we were b 


**came up.”’ were ‘‘bilious.’’ ¢ 
or we were blue because the bile was 1 
yellow bile but ‘‘melancholy’’ cr bla 
bile, for melancholy means black. ‘‘Sa 
gruine’’ (too much blood), ‘‘phlegmatic’ 
(too much phlegm), ‘‘bilious’’ (too mu 

bile), ‘‘melancholy’’ (too much bla 

bile )—how the thoug! 
they are thousands of years old and ha 

the 
galore! In 
four 


familiar terms, 
and curt 
thos 
proportion: 


been basis of theories 


how many of us are 


nicely 


‘*humors’’ so 





in particular, 

1: s 
which work 
nclature as under the less ancient 
ess elegant explanation of constipa 
There were medicines to ‘‘dry’’ the 
t] in’’ the blood. but TO 


its menacing quantity and to rid 


1 and to ‘* 
body of bad humors, drugs were t 
and uneertain 

expeditious to 


botomy, with or wit 
. shaped 


Maybe 


Cereals, 


ps, became a cure for everything 
ny centuries everybody was 


\’’ on general principles, every r 

, oe * all been els 

ng, and, for what ailed them. at all <a 

our hu 
ons ‘ ‘6 

OO ni 

even before man’s emet ion o 

Ol TOO c*{ 

from lower animal forms he found gymer. It 


‘helped a lot’’ to rub an injured part 
is body. Indeed, to ‘‘seratch him- 


esting old h 


Ing’ LILICS as 


’ against a tree was an age-long ani- ‘The Mirror of He 


practice, but to have some one stroke * Health. 
njured part or to rub one’s back or  eooked 
’s limbs when one is tired is better one-mea 
n medicine. Massage, gentle or severe, ey! tists 
‘oking, rubbing, beating, slapping, has, been vigor 
thousands of years, had its ups and And dr 
wns as remedies for all manner of ills, the stomac 
1 for many of our ailments, such Paul; rock 
ipulations and passive exercise have to have don 
en very helpful. Napoleon found ‘‘mineral”’ 
‘hanical therapeutics to his liking, and — or externa 
Moslem masseur he discovered in ‘re Po 
‘rypt earned his board and keep, for their height 
ipoleon kept shouting to him, ‘‘Rub Germany bet 
rder, harder, as if you were rubbing A cold bat! 
ass !’’ We rasp, 
Cures by exercise (not done by proxy faster. we 


] 


e also flourished and still do so, from cold bath be 1 
lsartian waving of arms to the lifting ail us? Yes, | 
heavy weichts. **Systems’’ of exer- popular book « 


ses, with and without apparatus, eacl of some of the 


ruaranteed to cure all ills and raise man would) ‘‘cure 
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Why seek further for a cure? 


at tell of hydrotherapeutics in 


There are 


from walking in the dewy 


bed- 


other forms 
erass at dawn to a hot tub bath at 
time 

heat 
Why not cures of disease by sun- 


electric-light 


Light seems essential ; Is necessary 
to life. 

red 
They 


as has 


shine, by baths, by 


blue 


all have 


lights, lights, lights ? 


rreen 
to their credit, 


ires’”’ 


electricity in all its forms—galvanie, 


faradic, static, high frequency, *‘animal 
magnetism,’ with that weird personality, 
Mesmer, as the outstanding, picturesque 
apostle of such treatment. 

The 


over the sick 


first medicine man made music 


so ever since, there has 


been reversion to music cures, and even 


of late, following the wholesale methods 
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